OR THE. 


Dependance of Effects 


_ UPON THEIR - 


6 
New Hreorarsts, 


Accommodated to Our Modern and 
| Experimental Philoſophy. . 


{In Wich are ſolved ſeveral Phenomena, hicherts- 
| unaccounted for; 3 as the Cauſe of Gravitation, 
| - Motzon, Reflexion, Refraftion, . 
Wich a Method [fed to find out the Eract 
Rate that a Ship 
| Longitude at 5 K 5 
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Learned and Ingenious 

THOMAS LOWB 
Of Bromſgrave, Eſquire. 


Dear Sir; „ 
TEO I hi that the 
greateſt Patron that e- 
ver lived was never able wholly _ 
to Protect Books from Cenſure, 


get I am ſatisſed that the ſeems 


ing Approbation of a 2% de 


Fudge, will frequently Cauſe then: 


J be Read with leſs. Prejudice. 
And therefore if Cuſtom had not 
Made it Neceſſary, it would have 


6 


| \ 
25 ; Tons NI t 
1 
, ,”_ 1 C | 
2 ki ins | 4 | 
5 Fi - | | 
Sh — _ * 
| : g A F i 
- ; | MY . 


— 


to expoſe the Firſt Fruits of my 


fixt to it, might make it more 


that 1 have the Honour to be 
acquainted with, I thought 


Firſt, To a more Competent 


The Dedication. 
bin no way adviceable for me, 


Studies, m ſuch an Embrio as 
this, to the Public View, and . 
Cenſure; without Firſt endea- 
vouring to provide a Friend, 
Whoſe very Name, being Pre- 


kindly received: And among all 


J could not Addreſs my ſelf, 


Fudge, and therefore a Fitter 


© Patron than You, whoſe Know- 


ledge in the Learned Languages, 


has rendred You capable f Read- , 
ing > Authors, and that of 
Improving Your Naturally Acute 
Fudg ment ſo, as any where to 


1 


diſtinguiſh 


The Dedication. 
5% ftinguiſh ut 


his : whoſe only Ornament is its 


rom You, that 'tis utterly 
7 re fi for me, ever to ae: to 


am bound in Fuſtice, Reaſon, - 


le nom ledg ment: which tho' it be 


* I cannat doubt, but Your ac= 


A Truth from G offer. | 
Secondly, One who Er an Re. 
imate of Things, not accord- 
ing to their Outward. $ hew, bur 


according to their Real rd In- 
rrinſe Worth; and ther efore 


noſt proper for „ ich a Work as 


im at Truth. | Thirdly, I have 
i/ibly. received ſo many, and ſo 
reat Favours and e e 5 


Retaliate ; and therefore 1. _”..” 


d Honour to lay hold of the firſt 
Upportunity, to make a Publio 


In 4 Way very Unworthy of You, 
A " 5 cuſtomed 7 7 : 


- 
- 
* 
* ” 
Ms et nee ern ens ee AS 


| The Dedication. 
 quſtowed Goodneſs and Kindneſs, |. 

\ will | accept 0 the Endeavours of 

him, whoſe Greateſt Ambition, 
ng approve hinſelf in Since 


4 
- 
* 


Your maſt Affectionate 
ind Devoted Servant 
Ceomers Purſsal 
5 1 HE ae 
$ — 
* 


: TO FRE 96 
READER- 
„ - | HEN You look into 
| the Firſt Chapter of the 
following Diſcourſe, per- 
„ baps Youll fay, Ne . 
tor ultra Crepidam, or what has a PHH 
cian to do with Divinity: To which 
Tanſwer, Fri, That the Law of Nature, 
which is our Province, is the Law of 
God; and it being ſo, I think it my 
Duty to confer my Mite in Vindication 
of the Legiſlator ; Eſpecially in an Age, 
ran, there x ſo many I 775 17 ; 
only Deny His Power (as the Deiſts, ) 
but even His Exiffence 8 as the Atheiſts.) 
be Latter of which, thoſe of our Fa- 
ON culty have bin peculiarly branded for? 
Ibo I think tis impoſſible for any 
Man that is a Phyſciar, more than in 
Pr, - Title 


Jo the REA DER. 
Title, to be an Atheiſt: For he that 
looks throw ly into the Nature of Things, 
muſt find a Deity, as a Firſt Cauſe, "Th 
true, a Superficial Knowledge, joyn- 
ed hy a Licentious Inclination, may 
provoke ſome Men to think it poſlible, 


hat many of the Miracle, mention 


ed in the Holy Scripture s, ( which are 
too well Atteſted to be denied, ) 
may yet be done by Natural Tos 
and ſo to be meer Tricks; 'upon which 
their unwillineſs to be on to the 
Laws therein contained, makes them 
immediately (tho very er 
conclude, that they are ſo ot the 

Commence Atheiſts. \& \ | 


. Thus they ay tis poſſible that Blj jab 

upon Mount Carmel, (1. Kin oF, ap 
18.) might put Bimuen Nane 
Wood in ade Ditch he made about 0 : 


Altar , upon which when he poure | 
Water , a Fire would Naturally break 


out, kindle the Wood, and burn up 


the Sacrifice. And when they. have ſaid 


this, they put a Fallacy upon themſelves, 
i conclude from the Poſſibility, that 


4 loſs,” te ſbew by what Natural Means 


pos foretell to Aheþ, abundance of 
4 


in in ſo > ſhort a Time; when {ore Was 
r ka, + F 1 


2 
* 


he really did fo : But yet they are at 


Tacthe Aran 


yet no Sign of it, as e by ys der. 
unt anſwer Verſe 43˙ 


And if they would. * at the Pains 


CYL LEE 


* T , 


they would find ſomething in "them, 
that ſeems. 7801 plauſibſle to be donè 
by Natural M 
Capacity. There have bin ſome Inſtances, 


eans, that utterly exceeds its 


that the Water of ſome Rivers, = 
big. 0 damned up by violent Winds, as 
have bin Dry downwards z, But "this 


cad not be the Cale of the Red, Sa, 


Exodus 14. then the Waters could 
not 97 ou a Wall.. unto ibem, on 
the R7 e and on the left, as 
Verſe 46 lower. fide. uſt haye bin 
without FLINT and tha! it was done 
by 4: Strong 'Foft Wind, . 


th be, 
Wind 9 5 it l e de 


Verſe, 21. „let 
peculiar in that 
the ſame, Force 


1255 "he. Children. f _ Ifraet 5 Bodies, 


4s it had upon. the Waters; for if it 
had, it would have 5 ap ge = into. 
the Sea alſo. or if it was ſuch a Wind, 
that not; "only ſepar para: the Waters, 
but at. 85 ſame time, Froze them up into 
anks . ome ſuppot 
till Mitacu ous to have 
Winds about Harveſt , 7 in the 


| fk Which fie Spica, an Ear je? 
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ork, becauſe Corn was then in the 
Ear, a Seaſon which ſeems to be the 
ſame with them, as July is with us; and 
therefore Hewes ind ſome 'Nevithichs 
call it 7 July.” Be lides N tans ſeem 
td be overwheltiied befor g Iſraelites 
came a Shore, Verſe 28 and 29, ard 
1 Tas the 0h aud the” Pillar +9 th 
God, Verſe 105 intetpt 
ed to A ol IMG k,n 


| * 11 Al oy Ks 175 Ts 0 


| ee Er RO Men a ing 
a 144 F 00 I choug 
N Plac an Pts e the Eat. 
Dh het, CO ney - and 
Sk of rf which 
' Elypotheſes's, wha 
and | HANIAidre) ly 
gi Tz 75 1 wen Ne a, Jud Pre Pre: 
 Eatiti exif bo ol and 'excule 


| at hien ma ſeem ts 
>; * the Wei ' ahbrhef Man elpe e. 
mo 


E Gaye Th At kept Witkin thy 
gn Boundg, 18 to mike Aach rio Text 
1 til 
— 1 ᷑0 


ny vet 55 onadle* o bo 
OR hs i rr lr 10 e 
ber Truck il nike ofe Hd fn go 

*. 8 . Ry rt "a y 


*f live proved. it True, 


d ts 
156 


the 
the 


Tothe K E ADE R. 


vet more excuſable, ſince this is a Thing. 
that every Body is concerned in, that 


for Salvation. Tho' I cannot 
think, but as the Contemplation of the 
Nature of Thin gs, in their Chain of 
Cauſes, enlarges 1 0 Mind of Man, ſo 
At gives it a more Juſt Idea of their Crea 


tor z and as they were made for His 


| Glory, ſo His Power and Greatneſs is moſt 
Radient in the Knowledge and Conte: | 
"BR. of them: And this I have found 

Experience, and wiſh. that the Reader 
may have the ſame Benefit and Satisfacta 
tion in the Peruſing, a5 1 Hare had in 
the Writing. ns 


Reader, I muſt N. Two or Thiee 
Things from You. That Tot will, 
J od pon the e Diſcourſe as al 
ay, and n large a Sub-. 
ject, exactl Aide ade into its ſeveral 
nches, nely Diſcuſt, and Exhauſt. 
edi in ſo ſhort a Treatiſe 45 this: Which 
would be a Work of many Ages, 
. er Geninss, with better Opporaini- 
to inform themſelves, than an 'Oh- 
ſcure Country Place affords, where I can 
| have no fit Materials for my ne kt 
Converſation with' the Learned, 
WI ds OO Oe 83 8 


1 * ; 
5 W. 


2 


x 4 - 
} 


1 the, KEA DE R. 
Secondly, If You meet. with any Thing 


. therein, that Surprizes Tou, as Incre- 1 

A Jble, that Lou would not immediate- = 

n Cenſure them, as Whims, Chimera's, or Pl 

Romantic Stories, till ſuch times as You 12 

have, uſed ſuch Means, that are Necef- || ** 

to inform Your Judg . of the Truth | 0 

of the Matter 15 , ( as the Micro- || 

cope, Teleſe ſcope, ria Engine, ec.) 1 

x ich when You. have done, then f 

eaſure freely, Confute them Solidly, l 
ll ſhall. acknowledge it readily, and 


y 
chink my ſelf 'Obliged to You, as to , 
One that has; bin ſo. Charitable as to ( 
be at the Pains t to reduce me # from an 
Error. | 


* 


rd Tbat Fou would Cenfare, be: 
Patt, 0 Now tow. 1277 the Pale 
ah 2 the en ike it, and think 
. .to.1h ew 70k ity; or. Invalidity | 
of it that, you {ould d begin with the 


ac ar: ledge them, +» 
: the other 


| ole. ee For if You. 

Ph eo: 1 —.— to. ſhew the weakneſs 

E 5 . pon any other Pris- 
ll 


znfaxm; neither of our 
udgments, 2nd B Cav eee 
F — ſcourle We Go 8 811 ; I 


6 . 
J * a ; d WEL, Fo eri 401 
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Se 


. . To the READER. 

 » Fonrthly, As to the Aſtronomical Part, 
I muſt acknowledge, that T have had 
no manner of Convenience, (in the 
Place where I am, for making No@yr- 
nal, or other Celeſtial Obſervations ;. where- ' 
fore I have had recourſe to the Writings 
of the beſt. Aſtronomert, that I could 
meet with here, and have endeavoured 
to range the Poſitions, and Motions of 
the Celeſtial Bodies ſo, as may Anſwer 
the various Phenomena in their Obſer- 

_ vations, and to aſlign the Natural Cauſe 
of that Order, and of the Phenomena 
that reſults from them, when placed in 
that manner. And tho' it may ſeem a 
Bold Attempt to reduce the Earth once 
more to the Centre of the Univerſe , 
in an Age wherein Copernicus ſo much 
prevails, who I muſt acknowledge has 
with a great deal of Learning and 
Ingenuity, more exactly ſolved the Cæ- 

 /eftial Phenomena than any (that oc 
_|| cur to me) before or ſince; yet if it 
does appear, Firſt, That my Hypotheſes , 
ſolves all their Phenomena as well as 
his: Or Secondly, If my Reaſons are juſt, 
or ſuch, that it will require ſome Pains,- > .. 
to ſhew why ſuch Caules as I there aſ- 

ſign ſhould not have ſuch Effects. And 
 Laftl, If it more Adequately Anſwers all 

the Phenomena in-Phyfice, I hope it will 
„ . free 


w the READER. © 
free me from the Cenſure of A 
and Conceitedneſs to 
an Age nevet ſo much prejudiced 


Fifebly, 1 a in Ton habe, l 
Experiments 


| have deſignedly_ taken the E 
ia the following Treatiſe , generally 

from. other Ab "gs many of theni 
t have tryed my ſelf ) well "knowing 
their Authority, will be much more pre- 
valent than mine could be, and in moſt 


1 | ( of that Bright leading stars, -) the Ho. 


nourable Boyles Experiments, I have not 
quoted, the Page, becauſe ſome are ta- 
ken out of His own Works, ſome out 


of Bolton's Abſtrat, which 1 thought | 


mighe puzzle the Reader: And there- 


fore- inſtead of that, I have put down 


the Experiment it ſelf, that He might 


| Judge the better of 1. and have referrd 


to the Track. 


. | Sixthhy, That 1 think it needlel to 
ſet forth the Uſe and Benefit that may 
acrue from the , following Diſcourſe, 

provided it anſwers its 'Title. Since eve-. | 


* pon: knows, how advantageous it 


o proceed in a right way, or to 


Reaſon! upon a good Foundation; and 


how ſteadily this Directs to the deſired 5 


Merk, oc the . of Truth. For 


he 


e 


1 
be that HAT LR Bp 


Properties d f Bodies, a hd tl Di/ tien 
ane deer e t lem, 

quired to,” Me@ This or. 
eaſily know ho to Add, 


it. 


of a Watch, if it goes amiſs, ſo ſoon 


as he knows what the diſorder i is, will 
know where the Fault lies, and how to 
Mend it ; But if one that knows nothing 
of it, will immediately begin to Ham- 


mer, File, Add, Tranſpoſe or Alter, 


tis a Thouſand to One, but inſtead of | 
Mending One Part, he Spoils the Whole. 
The Caſe is the ſame in all other Things; 
And therefore the Benefit that will acrue 


from the Knowledge of Cauſes and Ef- 
feds, of the Texture, Power, and Pro- 
gy of mat, is manifeſt. 5 


N 


8 Laſtly, 


 Diminiſh,. 4 — 
ter, or Diſpoſe them moſt conveniently. 
to attain to it: But if a Man that knows. 
nothing of the matter, will take upon 
him to make an Alteration at a Ven- 
ture, tis a Thouſand to One, *twill. be 
for the Worſe; Becauſe there are a 
Thouſand Ways to Injure any Machine, 
when aaa there is. but One to Mend 


80 he chat Ss het Uſe of PRI 
Spring, Fuzee, Ballance, and other Wheels 


” „ 
y . 1 
a . — > . 
— . — —— —— — * — 


7 a 0 5 , h "7 & | 8 


=: EIER 2 
„ Lach, That if You expect exat Me- 
thod; fine Language, apt Expreſſions, 

and a flowing Cadency, thro the V Vhole 
Diſcourſe, Tou will be deceived : For n 

' the Height of my Ambition only t 

Prprite, 10 as to be Underſtood ;; and I S 
"fed. no other Method than what Nature 
dictated. But if You are vie of thoſe 
Inquifitive Perſons, that looks inore into 

1 tte Matter, than the Manner of Writing; 3 
8 I Tuppoſe, You may. find ſomething that 
BR - will ße Acceptable to You Which if 
"ae You do, or bur with ſuch hints that may 
ee encourage You to a better Performance, 1 
have my End; but yet Wiſh, that You 
T5 may have Your rxpettation alſo. Fe Og 
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ESSAY 


AT THE 


| Mechaniſ m of the Mare. 


” CHAP. I 


HA T there are Brings, is as certain 
| as that we are; which being the moſt _ 

Self Evident We is of all others 

' moſt certain. 

And fince tis certain there are Beings, mw 
certain there muſt be ſome Eternal Being; | 
if ever there was a Time when there was. No- 
thing, there never could have been any Thing z 
becauſe Notbing cannot produce Something, 

This Eternal Being, muſt either be an Animate 


Rational Being, or an Inanimate and Irrational 


Being; if the Latter, an Animate or Rational 
Being could never from ir be produced ; becauſe 


Nihil dat quod in ſe non habet, & mihil operari po- : | 


teft ultra gradum ſue 1 or Nothi 
make a more / than it Self Find 
becauſe J am A$ mich as I can be of any 


thing, that there are Animate Rational Beings; 1 
am ſure there muſt be ſome Animate Rational E- 


ternal Being, from whence thoſe that Fam conver- 
Kant with had their ** or otherwiſe woe 5 
muſt 


(which from their 


muſt be Se. Exiſtent, and conſequently Eternal; 

rom th Birth 3 I am ſure 
they are not,) or the Wor/d muſt be in the ſame 
Perfection from Eternity as tis now, and they muſt 


proceed from an Eternal and Succeſſive Generation, 


but that the World was not in its Perfection from 


Eternity, and conſequently not they, I ſhall prove 
Tas. 3 ae AE: - wall 


Nov, no Inſenſible Motion of an Involuntary 


w# 


Firſt, If the World were in its Perfection from 
Eternity, it could never ſuffer ſo great an Alte- 
ra tion asNoah's-Floodztor that which hath Eternal 
Duration, has the Eternal ſame Perſection and Ef. 
ſence to Eternity, as from Eternity, as well ad partem 
poſt as a parte ante, and therefore muſt be free from 
all Accidental DefeCts and Deformities, ſuch as this 
muſt be acknowledged to be; which had been an 
irreparable DeftruQion of all the Species of Li. 
bing Creatures, had not Divine Power ſhewed it 
Self in it, when the Element of the Earth was 
loft, and Water poſſeſt the Place of the Ar,” and 
the Whole was almoſt reduced to a Chr. 


Agent could produce ſuch a Defe&;for if meerly 


by the juſtling and claſhing of Material Inanimate 


Farticles or Atoms; t had a Tendency to ſuch a 
Deformity as the Deluge, it muſt arrive to it in 
leſs than Infinite Space; but from Eternity to the 
Production of this Effect is an InfiniteInconceiva- 
ble Space, becauſe berwixt that which hath a Be. 


ginning, and that which hath none, is no Compa · 


riſon; for if the Mori upon the Account of the 
Luctation, or Difoxder of its different Conſtituent 
Parricles, ſhould have a Natutal Tendency to 


ſuch Defedts at certain Sta ted Feriods; let them 
be at never ſo great a Diſtame, yet in Eterni- 


8 there muſt have hapened Infinite Deluges or 
eformities, and conſequently Eternal Defor- 
33 — * mities 


. 
. 


mities; becauſe there is no difference betwixt 
Infinite in Time and Eternal: for ſuppoſe there be 
100000000000 of Years betwixt each Deluge, yet 
at the end of each 100000000000 of Years, 
there would be a Deluge, and then if we look 
back till there have been Ten hundred Thouſand 
Millions of Millions of De/zges, and though we 
continue to increaſe the Number in a Decuple Pro. 
portion or Manner as long as we 1 0 we ſhall 
be no nearer Eternity than at Firſt ; for nothing 
nal but Infinite can End in Erernity, © © 
ET Belides, it will follow; that there have been as 
10 WF many Deluges at ſuch Diſtances, as there have 
om deen 12ars,and as many Tears as Days, and as many 
his Days as Hours or Minutes, or tlieſe laſt can be but 
an Infinite; fo that the Part muſt be as big as the 
L. whole:and there muſt actually have been as many 
it i Armies or Millions of Men, as ſingle individual 
as I Perſons, and many ſuch like Abſurdities. On the 
nd other'fide, the World hath had its Lucid Times 

or Periods of ſuch Perfections as we ſee now, and 
1) Wl conſequently in Eternity hath. had Infinite Lucid 
ly BU Periods or Times of Perfection, and therefore 
te If hath had Eternal Perfection, for if there had 
deen any Time in which it had not been in Per- 
infection, it would have wanted that Time of 
de being Infinite; and ſo if this holds, both Parts of 
4 a contradiction may be ttue, there may have 
been Eternal Night and Eternal Day (for there 
. muſt have been Infinite Nights and finite Dayt) 
ae in the ſame Place, which is impoſfible. 555 
ne That there was ſuch a Deluge as Noab's-Flood, 
is manifeſt, not only from theTeſtymony of Sacred 
m Writ( which is ſufficient )as [ſhall prove hereafter; 
7” BZ burfrom the Hiſtories of divers Profane Authors, 
* I ſuch as Beroſus the Caldean, Hierom the Egyptian, 
. Writing the Antiquities of the Phæniciant, Mus. 
8 e | | B 2 ER £ \ ſeus 


Lickey, and fo proportionally all over the World 


which is as follows; Jan. 15. 1699.“ Lask your par: 


in ſending you the Oyſter-Shellsz as for theOrigi- 


—  m— —— — — nerd — 
a MS a * 5 1 N 0 
4 %s ö 5 1 4 + 
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4 to the Place where Idug them up, and where for 
ſo many ſucceed ing Ages they have been found, 


them there is Chalk. Sir, I have often ſeen in 
* Chalk-Pits a few ſcattered Oyſter-Shells, but in 


found in Beds diſperſed over all the Earth, even 


which could be brought thither by no other pro- 


4 


ſeus Nichelat of Damaſcus, &c. mentioned by Jo- 
ſephus, and many others; beſides which, there 
are many Marks yet left of it, as thoſe Oak: 
found in Bogs in Ireland, and Firr-Trees in Eng- 


land even in the higheſt Ground wiz. Bromſg rave, 


where there are Bogs; as likewiſe Secondly, thoſe 
real Shells found near Reading in Barkſhire, men- * 
rioned in the Philo. Tranſacl. Number 26 1. ina H 
Letter from Dr. James Brewer to Dr. Sloan, 


don that I am ſo late in performing my Promiſe, I 4 


nal of them, tis a Province too Nice for me to 
< ſolve, you ſee they have the intire Figure, 
* Form and Matter of Oyſter- Shells, and no 
doubt they are ſuch : But how they ſhould come 


leave you and other Philoſophers to determine: 
they do Encompaſs near Six Acres of Ground; 
* Juſt above the Layer of theſe Oyſters, there is a 
© Greeniſh Earth, or rather Sand, and under 


* this Place they are, as it were, in One continued 
Body, and in an even Line through the whole 
Circumference, betwixt Five and Six Acres of 
Ground z you know we have no Sea near us, 
© and therefoge it ſeems the more Strange, how 
© theſe Shells ſhould be placed in ſuch a Com- 
© paſs of Ground. Ieh „ 020 


- 


And Thirdly, thoſe Petrified Shells which are 


„ m A A 0 "= > 2 
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on the Tops, and Sides of the higheſt Mountains, 


TOE ns te eee ee 


* 
1 


/ 


6verflowed all the Earth, and covered the Tops 
of Trees, and Higheſt Hills. 
Which Deluge was occaſioned, as Sacred Writ 
relates, by a Violent Rain all over the Face of 
the Earth, for Forty Days and Forty Nights, which 
Rain muſt deſcend from the Chudt, and thoſe 
Clouds muſt proceed from Vapozrs condenſed, 
and thoſe Vapours muſt ariſe from the Sea, and 
Humid Parts of the Earth; in which time, 


as there was a conſtant Deſcent of Rain 


from the Clouds, ſo there muſt be a continual 
Aſcent of Vapours arifing from the Sea, c. 


to ſupply thoſe Clouds: So that between the 


continual Aſcending of the One, and Deſcending 
of the other, I conceive there would Reſult ſuch _ 
a mixture of Air and Water, which together 
with Terrene, Saline, Undtuous and Mineral Par- 
ticles, which it would waſh from the Earth, would 
cauſe ſuch a Fermentation, that would Raxifie 
and Dilate, the whole Bulk of Water to that 
Degree, as might cauſe it to take up more tan 
double the Room it did before, and conſequent- 


ly to overflow its Bounds, and to cover the 
Whole Earth, even to the Degree above mention- 


ed; (eſpecially if highly Agitated, as we may 
—_ — was, ) in which Time, by Reaſon - 
of its Impetuous Agitation, thoſe Shells then 
contained in the Bottom of the Sea, might be 
carried with the Rapidity of the Current all o- 
ver the Earth, and ſtriking againſt the Mountains, 
might eſpecially fall down in great Abundance, 
at their Bottoms or Sides, and thoſe that fell in 
ſuch Ground, that was imbued with Petrify- 
ing Salts, or Chalky dry Earths, were rendred 
thereby- durable Monuments to Poſterity of a 
„ . 7 
That the Air is capable of being mixt with 
is "= Water 


I 


5 „ 
Water, is Evident from thoſe Miſts and Foggs, 
which are little elſe but Air and Water; and that 
the Air ſo mixed is capable of Dilating the 
Seas, is apparent from the Obſervations of the 
IIluſtrious Boyle : who in his General Hiſtory of 
the Air, Fach. 36. gives this account, that a Miſt 

I 


coming driving upon the Sea towards the Shore, 
muithqut any Senſible Wind, will raiſe a greater 
\ = Swell of Sea, than a Brisk Wind will do. 
' And the Gravity of thoſe Rarified Waters 
might be ſupplied, and rendred-Capable of car. 
F rying the Ark, by the Mixture of Saline Particles 
= which they had Imbibed from the Surface of 
4 the Earth; which from the Sacred Text, Amer 
= 9. v. 5, 6. and P/almgs. v. 2, 3. ſeems to be To. 
tally diſſolved; which is confirmed by many Na 

rural Reaſons, as the ſubfiding of Earth in Beds, 
according to their Gravities, the heavieſt Firſt, 

&c. And that "eating away of Saline Parti- 

cles from the Surface of the Farth, ſeems to be 
Confirmed by the Infertility of rhe Poſt Diluviam 
Earth, and the Saltneſs of the Surface of the 

Sea Waters, the Fruitfulneſs of the former chief. 

3-4 ly depending upon thele Particles; as Glauber 
„ 22 by many Experiments : and poſſiblu 
tis from this Unfruitfulneſs, and the Noxious 
S teams that Reſult from the Heterogeneous Mix- 
tures, of Saline and Mineral Particles, made at 
that Time, and continuing yet Vitiated thereby, 
that the Lives of the preſent Inhabitants, ate 
much ſhorter than thoſe of the Amntidiluvian 
Earth; in which the Saline Particles were Pure 
If any Man doubt whether there are ſuch Pe- 
wiſying Soils, let him Conſult Adrianus Tolls 
fory de Gemmis © . Lapidibus, who Aſſignse 
you-the Place, where ſuch Petrifying _ and 
7 5 2222 . N * 15 W e aters 
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Waters are. Some, that will Petriſie any Thing, 


in Fifteen Days, others in which whole Trees are 
turned intoStone; and this in moſt Parts of Europe, 
as Italy, Germany, Hungary, France, Bobemia, 


Ireland, Scotland, &c. and | may add England; 
for I do conceive moſt of the Earth about Oxferd 


and Aftrop is of this Sert- And I remember, was 
walking once in New Parke. with ſome ochers, 


from whence we went into a Graſs Cloſe, as I 


remember behind: Vadbam College, where. we 
ſaw a great many Oyfer-Shells had been thrown 
out, and in the Path Way we ſaw ſeveral of 


them ſticking, ſome of which when we had ta- 


ken up we found Petrified; and among the reſt 
One ſo exactly, that Mr. John Alder (an Inge- 


nious obſerving Gentleman,) who was then 
with me, and is now Fellow of Pembroke. Col. 


lege, took Home along with him, as a Rarity ; 
which I do really believe was a Shell, as likewiſe 
the Reſt, thrown out of that Colledge, and Petri- 


_ fied by that Soil; it would be very well, if ſome 
were Buried on purpoſe in that Soil, to try the 


Experiment. 5 | 
That the Wor/d'is not Eternal, and that theſe 
Animate Rational Beings with which 1 am Con- 
verſant, (viz. Men) are not Self-Exiſtent, nor 


the Products of meer Matter, hath been proved, 
from whence I conclude, that fince there are ſuch 


Rational Beings, there muſt be ſome Eternal Ra- 
tional Being, from whence both they, and the 
World had its Original Exiſtence, (not by ſuch 


an Emanation as makes God a neceſſary Cauſe, 


ſo that poſiro Deo panitur Mundus, as Ariſtotle 


would have it; tor then the World muſt be of 
the Eſſence of Gad, and conſequently muſt be 


of an Iꝝſinite Intelligent Being, ſuch as the Se- 
cond and Third Perſons 1 the Hoy Trinity, 0 
0 54 I . the 
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dull Inanimate Matter,) but by Creation, or by a 

deliberate, and determinate Act of his Will; and 
conſequently muſt have their Beginning in, or with 
Time; and ſince they are ſo, (i. e. Rational) 

their Firſt Cauſe muſt be more ſo, for proprer 


+ quod unumquodg; eft tale Hud eſt majus tale, and 
e becauſe it is the Er Cauſe, it muſt be of it Se/f 
1 ſo, and Eternally ſo, and conſequently Izſinitely 
to; and what is Ixſinitely Rational, muſt be Iz- 
Nie in Wiſdom; becauſe Wiſdom conſiſts in 
Thinking, Judging, and Acting Rationally. 
* +» * Secondly, In Power; for ſince there are ſuch 
_ Subje&s made, they muſt be made out of Nothing, 
or out of meer Matter, or Materia Indiſpoſita ; 
now that Agent that can make Something out of 
Norhing, or an Animate Rational Being, or Crea- 
ture, out of meer Matter, or Matter indiſpoſed and 
Inhabile, is by the Univerſal Conſent of all Man- 
kind Omni potent. „„ ð NE LEP 
Thirdly, He that is Infinite in Power, and Wii 
dom, muſt be Infinite in Goodneſs ; otherwiſe he 
might do Infinite Miſchief ; but that is,inconfi- 
ſtent with Infinire Wiſdom, becauſe tis better to 
do Good than Evil; and this is highly manifeſted 
to us, for he our of his meer Love and merciful 
Kindneſs, made us out of Nothing, (or out of 
meer Senſeleſs Matter, which is next to Nothing, 
and in reſpect to it Self all one as if it were No- 
thing, ſince it hath no Perception of its Being,) 
not only to be capable of Senſual Pleaſure here, 
but te Reaſon and Contemplate his Infinite At- 

- tributes, and to ſee him, and participate of his 
Everlaſting 'Bleſſedneſs hereafter, a Felicity for 
which the Cherubims and Seraphims, with Infe- 
nite Reaſon, and. Gratitude continually do Cry, 
R 
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1 the fame Reaſon are, which is inconſiſtent with 


4 


1 & > 
and the whole Hoſt of Heaven, Saints, and 4 
gelt, and Glorified Beings, have juſt Cauſe ęar- 


neſtly to break forth their Eternal Hallelujab's, 
Praiſe and Thankſgiving, for fo Great, ſo Unſpeaxka- 
ble Benefits, and to Purchaſe this, he requires 


no more of us, than that we will do Nothing 


that is hurtful to our Selves; for he hath been | 


pleaſed to make Nothing Sin, that is diſpleating 
to him, but what is Deltructive to our Nature, 
and thereby a Diſorder to the Creation, which is 
his Act, and he his Enemy that oppoſes it, or 


| ſeeks to Deſtroy or Injure it; and after all, when 


we perſiſted obſtinately to oppoſe him, and wal- 
lowed in Sin and Wickedneſs, he found out ſuch 
an expedient to retrievg us, as Nothing but Inf 
zite Goodneſs, could ever have contrived for us. 
But it may Objected, he hath made ſome, that 
are Sunk in Eternal Miſeries : to which I am 
ſwer, twas Infinite Goodneſs,even to them, to raiſe 


them from Nothing, and to Place them in ſuch a 


Condition, as upon ſuch eaſie Terms was capa- 


ble of 1 Bleſſædueſs; and was their 
ilfulneſs, in not accepting, that 


own obſtinate 
plunged them in ſo great and unſpeakable Ruin. 
But tis ſtill diſputable;whether the moſt Miſera- 


ble of thoſe Wretches, would not rather chooſe - - 


to-endure their Pains, than ceaſe zo be. Nay, I 
am apt to think they have Pleaſure, (tho 
it being compared to the Foys of Heaven, is un- 
ſpeakableMif 


Self.) Viz. in their Hating and Malicious oppo- 
ling their Maker, and to that End they. pleaſe 


themſelves, and . when they Succeed. in 


their endeayour,to deſtroy the Order of the Crea- 
tion, by making any Creaturg Miſerable, and fo 


thwart 


akableMiſery)and delight, in that which is the 
Cauſe of all their Pains, (if it be not the Pain it 


ſonable for 


(00% 


_ thwart God, who undoubtedly deſigned all his 
Creatures, to be Happy in their Places and De. 
. grees, (as is evident by all the Sacred Laws, 

which are-maniteftly defigned for that End,) like 


ſome Malicious and Envious People, who grieve 
to ſee any Body Happy, and delight in'Tyranniz. 


ing and making their Families and Servants, and 


all that are about them uneaſie; though in the 
doing of it, they make themſelves Miſerable, 
and ſuffer more than all they deſign ro hurt, 
by robbing themſelves of that Delight and Com- 
placency they might have in them, and grieving 


at their Proſperity, it being to them the greateſt 
Diſappointment; yet theſe deſire to Live, if it be 


only to be Vexatious and Troubleſome to others 
It may be farther ObjeQed, that he might have 


made their Nature ſuch, as might have reſtrained | 


them from Sin and Wickedneſs, and kept them 


to their Obedience ; to which I Anſwer, that *rwas 
his Pleaſure and Goodneſs to make Adam and 
© Eve (whoſe Diſobedience was the Cauſe of all 
our Evils,) Free Agents; and neceſſitated not at 
all their Natures, as he did the Brute Beaſts, 
-who eat when Hungry; Drink when Thirſty, 


and Luſt only at Stated-Times; bur inſtead of 
that, he left them to their Liberties, and gave 
them Reaſon, to govern their Actions, and Judg. 


ment, to chooſe the Good, and refuſe the Evil; and 
therefore all the reſtraint God could lay upon 
. them ro reſiſt the Devils Temptation, muſt be 


uch as was conſonant to their Free Will; 
God to have given them ſuch powerful Influxes 


of the Spirit, as to have made it impoſſible for 
them to Sin, had been in effect to have altered 
their Natures, and to have changed them from free 
to neceſſary Agents; all that we can ſuppoſe tea- 


to do, is to diſpence to them 
13 ſuch 
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(11 ) 

ſuch abundantly ſufficient Meaſures of his Grace, 
as might enable them to Encounter the ſtrongeſt 
Temptation; but yet in ſuch a Way as might be 
conſiſtent with their Rea ſon, and Free Will, for 
God had then put them upon à State of Proba- 
tion; but to have over ruled their Actions, and de- 
termined them only to one Side, would have 
been to have run Counter to his own Deſign, it 
wouldhave been to have put them on their Tryal, 
and at the ſame Time to have rendred them im- 


poſſible to be tryed : But fince he hath made 


them Rational Creatures, tis rea ſonable to ſup- 
poſe he will deal with them as ſuch, 2. e. Such 
28 have Power to collect, and compare One Thing 
with another, and to perceive their Agreement 
and Diſagreement, and to Chooſe or Refuſe ei- 


ther of them as they are more or leſs acceptable, 
or uſeful to him. 


- Thirdly. tis Objetted, that Infinite Knowlege | 


foreſees and knows all our Actions, (both Good 
and Evil) before we are Born, and therefore we 


are neceſſitated to Act, and do as he foreſces. 1 
deny the Argument, and anſwer, that as God is 


Infinite in Wiſdom, Power, and Gand ef; r 
been proved) ſo he is Infinite in Knowlege, - 
he cannot be Infinitely Wiſe, that hath not Inf 


nite Knowlege ; and *tis Manifeſt from what 


hath been ſaid, that if there be a God; (as there 


. muſt be if there be any Thing,) he muſt have 


theſe Attributes; and then it will follow, that 
they are not only confiſtent with each other, but 


neceſſary, o that poſe to uno - ak Lal and 2 
ite Foto t is, | 


then tis certain that an In 
Omniſcient can make a Rational Creature, or a 


jenna indued with a Free Will, without ne- 


e him to Evil Actions by his Praſcience; 


8 God n Deſtroy 


his 
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Pill, or capable of 


his Wi/dom which is abſurd, or One Attribute 
would Deſtroy another, which is impoſſible, as 


has been proved; for to puniſh a Creature for 
doing an Act that he cannot avoid, is Inconſiſtent 
puniſh a Creature for an Evil Ad, that Acts 2d 
"libitum, or has Power to do it, or not to do it, 


is Inconſiſtent with Infinite Wiſdom and Fuſtice; 


with Izſinite Wiſdom and Goodneſs, and not to 
to ſay he will puniſn a Creature for an Evil Act, 


and not to do it, is Inconfiſtent with Lſinite 
Wiſdom and Truth; and therefore fince tis cer- 


tain that there is a Creature, whoſe Actions he 


has Promiſed to Puniſh or Reward, tis certain 


there is à Creature whoſe Actions are Undeter- 
mined, either by his Præſcience, or any other 
. way; ſo that that Inference muſt be falſe, or the 

Infinite Attributes muſt Deſtroy each other. 


And I think *tis much more Rarional ro Con- 


clude, that Infinite Wiſdom, Power and — 
1 


can find out a Way to Communicate a Free 
to his Creatures, without deſtroying his Infinite 


Knowlede, than thar a blind and uncertain Infe- - 


rence ſhould be true. 


And tis always à blind and uncertain Infe- 
rence, where there is any Term in the Premiſes, 
that is not, or cannot be underſtood, as in this 


Caſe, where the Term Infinite Knowlege, is put 
in oppoſition to Infinite Power, Wiſdom, Good- 


_ weſs and Truth; the Energy, Power, Operation 


or Limits, of either of which can never be un- 


derſtood by a Finite Underſtanding, and there 


fore the Inference muſt be blind and uncertain. 


If Infinite Power yaw eee eee 
affecting any Thing that he 
ſhall W1/ (as it is, for if he can Vill any Thing 
that it cannot do, it cannot be Infenrte,) it is ea; 
e ta conceive that he may ill a Creature, al 
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ſhall have Power to Act freely, without bei 
determined by his Præſcience or otherwiſe z and 


[ 
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how this may be done, may be known to Info 
finite Wiſdom and Knowlege, tho' not to a Hnite 
Underſtanding ; and therefore any Inference we 


can make in this Matter is made at a venture, 
till we know how far Infinite Wiſdom and Power, 
can adjuſt One Thing with another, 
But it muſt be acknowledged, that this Nom 
ill is ſo United to the Body, that it receives al- 
moſt all its Impreſſions from the Corporeal Senſes, 
by which the immediate Pleaſures of the Senſual 
Apperite, are repreſented to it with ſo much Ad- 
vantage, that tis impoſſible for a Man (ſince 
Adam Sinned,) and not influenced by Grace, or 
Divine or Humane Laws, always to deny their 
irregular Gratifications; but this is not becauſe 
the Will is not Free, but becauſe the Senſual Ap- 
petite is more prevalent with it, than his Regen, 
which God hath given him to direct. in that 


Caſe, rhe Uſe of which he neglects, and therefore 


the Fault is his; ſo that tho? the Will is always 
Free from conſtraint, yet 'tis ſo embaraſſed by 
the Senſual Appetite or Aﬀettions, that in a State 
of Nature, it cannot always ſo attend to Reaſon, 


as to do that which is Good or Fit to. be done, 
without the Grace of God inclining and enabling 


it; and indeed ris difficult to conceive how a 


Man, not reſtrained by Grace, or deterred by Di- 
vine or Humane. Lame, ſhould ever do an Act f 
Self⸗denial, or deny the Gratification of the Sen- 
ſual Appetite. | N 


ie 


ow 
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From what hath been proved, tis evident, that 
God muſt be a Being Infinite in all Perſections; 


for he chat is Infinize in Wiſdom, Power, Good- 
neſs, and Knowlede, muſt be Infinue, in Truth, 


 Fuſtice, Mercy, and. all Perfection; fot a De- 


- feUibiliry | 


— 
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feQibility in theſe is Inconfiſtent with Infinite 
Wiſdom, Power, Goodneſs and Knowlege ; Truth, 
Juſticc, Mercy, being Preferrable to Lying 
Cheating, Tyranny, and conſequently: are the 
Ee of ' Infimte Wiſdom, '&c. ©) 

"Now if God be a Being Infinite in All Per. 
felon ;, what ever he ſays, in the Senſe that he 
ſpeaks ir, muſt Certainly and Infallibly be True, 
how Croſs or Contraditory ſoever it ſeems to 
my Reaſon or Judgment; for Deceir'or Falfity 
argue Imbecility and Defect, and conſequently 
are Tnconfiſtent with Infinite Perſection; and 
therefore hen I find any Thing in God's Word, 
that ſeems above, or contrary to my Reaſon, 1 
conclude notwirhſtanding- that tis infallably 
True, becauſe tis ſpoken by One who can- 
not Lie, and that tis the Weakneſs of my Judg- 
ment that cannot apprehend the meaning of it, as 
tis intended, or the Nature of the Thing that it 
relates to, which ſurpaſſes my Underſtanding; 
as for Example, God by his Word tells me, chat 
there is the Father, Son and Holy Ghoſt, and that the 
' Father is God, the Son 75 God, and the Holy Ghoſt is 
God, and that theſe are Three diſtint Relations, 
and yet but Oue God; this ſeems to me at Fixſt, who 
Judge of Things at a diſtance, by Things that are 
Preſent, to be Inconceivable and Contradictory; 
that Three ſhould be but One, ſeems ro Argue 


that they ſhould be Three and not Three, and 


i it were ſpoken of Finite Beings, tis impoſſible 
it ſhonld be otherwiſe; but when I confider that 
tis ſpoken of Three Infinite Beings; tis fo far 
from Nonſenſe and Contradiction, that ris high- 


ly Reaſonable, nay impoſſible that it ſhould be o- 


tberwiſe; for if the Father, Son, and Holy Ghoſt be 
Three diſtind Perſons or Relations; that is the Father 
is not the Son, nor the Son is not the Holy Ghoſt 


7 
and 


( = 
and the Holy Ghoſt is not the Father or the Son 2 
If the Father be a Being Infinite in all Perfection, 
the Son be a Being Infinite in all Perfettion, and 
the Holy Ghoſt be a Being Infinite in all Perfeftion, 
theſe Three muſt be One and the ſame Mind, One 
and the ſame ill, One and the ſame Eſſence, . 
One and the fame Power, &c. which I prove 
chus, that is the ſame Mind which thinks the 


ſame Thought, and can do no otherwiſe, the 


moſt per Thought in any Caſe is the ſame 
Thought; but God the Father,” God the Son, 
and God tbe Holy Ghoſt, being Infinite in 
all Perfeftion; think the moſt perfect Thought, 
therefore the ſame Thought, that is the ſame 
Will, which Wills the ſame Ad, and can de no 
otherwiſe the moſt Perfect AQ is the-ſame Aft, 


and th deing Trefinite in all Perfection, muſt 


Will th moſt Perfect Act, and therefore the 
ſame Act, that is the ſame Being that is in the 
ſame" Place, and can be no otherwiſe; but God 
the Father, "Son and Holy Ghoſt, being Infinite'in 
all Perfeltion. are bnmenſe, and every where; and 
conſequently-in the ſame (Plate) or Immenſe Ub;- 
ty, Nass therefore the ſame Being, Ommnipotent 
SEAS the ſame Power, & fic de ceteris. 
That they are Three diſtin Perſons, is like · 
wiſe deducible from the Scriptures by neceſſary 
Conſequence ;/ and therefore infallibly True, (if 
the Scripture be the Word of God,) thus, a Per- 
ſon is an intelligent ſpeaking Being, (or hath a 
Power of ſpeaking,) to whom the Perſonal Par- 
ticle may be properly applied. 


That He that made the Tongue can Speak, and . 
is Intelligent, needs no Probation; and the Perſo- 
nal Particles are properly applied to him; 7. e. 


to the Father, and likewiſe to the Son and Holy 
Gvaft, or elle 2 WI — ſpeaks.improperly, 
| which 


N 


I will pray the Father, and be ſha 


Power, via. By altering the 
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Wich to Affitm is Abſurd, and little leſs that 


Blaſphemy; for in the 16. and 17: Verſes of the 
14. Chap. of the Goſpel of St. John, Iread thus, 
| vall give you ans 
ther Comforter, that be may abide with you for 


ever, even the Spirit of Truth, whom the World 


cannot receive, ecauſe it bath him not, neither 
Rnowerth him; hut ye know him, for he dwelt) 


mut h you, and in the 26 Verſe, He ball teach you 


unto you. | 


all Things, and bring all Things to wi 1 Remen- 
brance; whatſoever I have ſaid; ohh pk 


lere the Per ſona! Particles are properly applied 


to Three diſting Intelligent Speaking Beings, 
who conſequently may be called Per ſonmt; the 
Particle I is properly applied to the Son, the 
Per ſon Speaking, / diſtinct: from the Father, the 
Perſon He will Pray to; and Hie, here the Parti. 


cle He is applied to the Father, He, ſhall ſend a 


Third, or the Comforter, or Perſon; ſpoken of, 


diiſtinet from either of the Two, to Whom the 


Perſonal Particle, He, is likewiſe apply d, that 


Hen abide, He ſhall teach peu all Things, and 


He that can teach all Things, muſt needs Under- 
ſtand all Things himſelf, and therefore is an 1n- 


£2131 8} FSH: COTS l 
„The Truth of the Scr ipture, provided it he the 


| Word of God, hach been proved already; and that 


it is ſo, is evident, becauſe its Authors or Promul. 


gators do Affirm it ſo to be, and ratifie their Af: | 
ſertion, by doing thoſe Things, that utterly ex- 


ceeds all Humane, ox indeed ay but Omnipotent 

Frame of Nature, 
doing Things contrary to it, or without it,which if 
the World were Eternal were impoſſible, and as it is 


can be altered by none, but the Omnipotent Power 
that made it, Which proves invincibly that here 
2 1 "a FR 22 3 | 3g . ts | 


. ww, 


and New. Teſtament, and upon which all the 


ving in ſo many ſeveral Ages, and at ſuch vaſt. 
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iz a God; becauſe there is a Power that can Com - 
mand it, and has, by doing thoſe Miracles men · 
tianed in the Old and New Tefament, which 
ſhews that what they ſaid was declared to them 
by that Power, big. by God Almighty Himſelf, 
who enabled them to do thoſe, Things in Con- 
firmation of it, which no other Power could do; 
ſuch were the Miracles, and Foretelling of future 
contingencies and Prophecy which they did, and is 
Recorded of them all along throughout the Old 


greateſt Mutations of Government in the World 
depended; (as the Perſian, Grecian, Roman, &c.) 
and by which they were foretold, and in theit 
due Time fulfilled :- So. thar, except the Types 
and Figures in the Old Teflament, were intended 

to ſet forth a Counterfeit ; except the Prophet: 
ſhould foretel future Contingencies, by a Spirit 
that was not of God; or that the God of Trath 
ſhould do Miracles, to confirm a Lie; which can- 
not enter into the Heart of Man to conceive, 
it being irtational and impoſſible; they muſt be 
the Word of God, if theſe things were done: 
And that they were done; is the. Aſſertion of 
all, both Ferws and Chriftzans, in all Ages, and in 
all Places; and is manifeſt by being quoted the 
ſame, as they are now, by all Authors, in all 
Times, from Moſes even unto us. And it cannot 
© reaſonably be ſuppoſed, that ſo, many Men, li- 


* Diſtances from one another, who ſome of 
them it may be, never heafd of the Names. 
of ſome or other of item, ſhould con- 
: toes to cozen themſelves, and all the 
* Wotld beſides, in a Matter of Fact, not ar all 
to their -n advantage; with ſuch exact 
- Cotfent and Agreement with each other, is 
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_ * driving on the ſame deſign, and perfiſting in it, 
_ © againſt all Oppoſitions and Allurements to the 
© contrary ; ſo that no promiſe of Wealth; Ho- 

ndur or Promotion, can perſwade them to for- 
© bear evidencing the Things that they had ſeen 
and heard, when being brought before King: 
© and Rulers, and ſtrictly threatned to hold 
© their Peace; they were thereby rather embold- 
ned to ſpeak:when being Wracked and Tortured 
© to relent their Evidence, they continued in the 
© midſt of the greateſt Torments, to Witneſs the 
© ſame thing they did before. And in fine when 


© having a certain proſpe& before them, of looſ- 


ing all that was dear to them in this World, 


and even Life it ſelf, unleſs they would either 
© go back from what they ſaid, or at leaſt for: 

bear to repeat and confirm it; which rather 
than they will do, they willingly and chear- 
© fully, Seal their Teſtimony with their Blood: 


© and this being the beſt and greateſt aſſurance, 


that we can have of the Honeſty and Veracity 
* of any People, that Witneſs a Fhing only of 
* their. own private Knowlege ; He's an unreaſo- 
© nable Man that defires more, or ſays this is 


not ſufficient.” As an Ingenious Man argues, 


thit read ſone of Mr. Boyles Lefures: But 
yet there is a greater Evidence, that is, the Au- 
„ thority of God ſhining in the Holy Scriptures, 
which doth-abundantly and uncontrolably, ma- 


---* nifeſt them to be the Word of the living God. 
So that meerly on the 'Account:of their own 
- © propoſal, of themſclves untò us, in the Name 
and Majeſty of God, without the Contribution, 

Aid or Aſſiſtance from Tradition, Church, or a- 


Iny Thing elſe,” without themſelves, we are ob- 
© liged upon the Penalty of Eternal Damnation, 
* to receive them, with that ſubjection of Soul, 


— 


© which | 


It 
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which is due to the Word of God, they afford- | 


ing us all the Divine Evidence of themſelves 


that isneedful for us. 
For when they are thus offered, if they be 
rejected, it muſt be not only with a refuſal of 


their Witneſs, but alſo with a high Deteſta- 


tion of their Pretence to be from God; for if 
the Scriprures are, what they reveal and de- 


clared themſelves to be, they muſt then un- 
doubtedly be the Word of the living God, and 


Truth it Self; for ſuch it profeſſeth of it ſelf 
from the Beginning to the End, to which Pro- 
feſſion, all that it reveals, anſwers abſolutely 


and unqueſtionably in a tendency to his Glo- 
ry : If it be not fo, it muſt be acknowledged 
that the Author of it, had a Blaſphemous De- . 
fign to hold forth himſelf to be God, who is 
not; a Malicious intention to deceive Men, and 


to make them believe that they Worſhip, and 


Honour God. when they do not; and ſo draw 


them into everlaſting Deſtruction, and he that 
can do thus, muſt certainly be the Devil. Now 
certainly, while Men continue Rational, and can 


in any wiſe diſtinguiſh. betwixt Good and E- 


vil; tis impoſſible for any Man to think, that 


that Doctrine which is ſo Holy and Pure; ſo 


abſolutely leading to the utmoſt improve - 


\ 


ment of whatſoever is Good, Juſt, Commen- 5 


dable, and Praiſe Worthy; ſo ſuitable to the 


Pteſervation of Man, and all that's Good, 
could proceed from any one everlaſtingly hard- 
ned in Evil; and that in purſuit of the wick: 


edeſt Deſign, that that wicked One could poſ- 


libly be engaged in, - viz. to Enthrone him- 


ſelf, and maliciouſly to Cheat, Cozen, and 


Ruin the Souls of Men : ſo that upon neceſſi- 


ly, the Scriprures can own no Author, but 


C2, 
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Leto woe 
* Him whioſe they are, even the living God | 
and when it js thus tendred, if it be a Sin to 
refuſe it; *ris a Duty to receive it, if a Duj 
© to receive it as the Word of God, then it; 
* ſufficiently manifeſted ſo to be, by an Imprek 
© or Beaming of the Majeſty, Truth, Holinek 
and Authority of God, given unto it, and left 
upon it by the Holy Ghoſt ; by which it dive 
into the moſt ſecrer receſſes of its Heart, and 
" © determines, and convinces the Cenſciences.c 
* Men, in the Name, Majeſty, and Power of the 
© ever living God its Author. | By 
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CHAP. Il. 


THAT the World is not Eternal, nor pid 
1 duced by meer Matter has bin proved; 
an! therefore was made (there being no oth 

conceivable way) by that Power, which hs 

bin proved to be — 7 in , all Per feclia 

and conſequently capable of doing it; as d 
affirmed by thoſe Scriptures, which have bi 
proved to be the Word of God, and conſequent 
And ſince they are 7i#fallibly'True 3 I may: 

reaſonably Argue from them, and be as certal 

of finding out the Truth, as from any the mol 
received Maxim or evident Demonſtration, thi 
it was made after the manner that they have i? 
lated it; vis. from a Chaos or Maſs of Maitt! 

Created ty God for that Purpoſe, conſiſting d 

ſuch different Particles, as were Fit to be diſpo 

fed according to his Predetermination. { I , 
bcbg: g 3 * i edi 


7 


* ? 


Created becauſe it only was Created,properly ſpea- 
king, ex nibilo; for all thoſe Secondary Bodies, that 


in tate compounded of Matter, are rather Produced 
Duyj than Ceated:) and it cannot reaſonably be ſup- 
it z poſed, that ſuch a Maſs, ſhould conſiſt directly 
preß of ſuch Active Principles, being exactly adæ- 
inehMquate to ſuch a Motion, as was moſt proper for 
let the ranging and diſpoſing of all the Paſſive Par- 


ticles therein contained, by Actuating and Com · 

bining them in ſuch Order, Proportion, and 

es e Variety, as we find them in all the Compound 
Bodies of the Univerſe, and they moſt proper to 

be ſo Diſpoſed, Ranged, and Combined, Cc. 

ſnould be the meer Product of Chance, or Eter- 

nal; and not deſignedly made by the Diuine | 

(Architect. in ſuch Form and Proportion, as was 

moſt agreeable to the Fabric he deſigned, and 

they appear to be by the infallible Word, Pſalm 

16. 4. The Lord bath made all Things for him. 

% and Rom. 12. 6. Thou haſt Created ill © 

t pio Tbing e, and for thy Pleaſure they are and were — 

| Created , and fince they were Created by a Being _ 

other [njinitely Hſe, they muſt be Creared ſuch as was _ 

h ba moſt exquiſite, ' and would beſt anſwer all thoſe 

Motions, Mutations, and ProduQtions, \which - * 

were deſigned in that Machine they were to Pro- 9 

'e bi duce, when diſpoſed in ſuch order as we now 14 

lee in the Unverſe ; W they would not 

have been proper for the Ende to which they | 

were Created, which would have argued Weak- . 

-errain neſs in the Artiſcer, which to think, would — 

molly have bin Prophane and Idle for who can Ima- 

| gine, that he that could produce them out of 

we Nothing, could not, or would not make them 

Larter ſuch as was moſt convenient for his Nor. 


we. 85 . 1 | * *þ ; 
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Now to ſearch out what theſe Particles d 
Principles are, becauſe we cannot look into the 
Chaos, to examine what they were there, we 
muſt try whether we can find them in that Bog 
which is compounded of them, and in which 
they are; -for whatever fimilar Principles we 
find in its Compoſition, the ſame were in its Ge. 
nerat ion, for they cannot have bin diſpoſed in 
ſuchorder, except they had Præ.euiſted before they 
were ſo diſpoſed : for if we look into a Match, 


c 
and ſee Variety of Wheels, Springs, and othail - 
Materials, ' diſpoſed in ſuch manner, as ;, 
moſt convenient to effect thoſe Ends deſign if 


ed by that Engine; we cannot but conclude 
thoſe Wheels were framed in the ſame manner i 
before they were put into that Order, and -f! 
that Diſpoſition that renders them capable dil d 
theſe . peculiar Properties, that diſtinguiſh i ; 
from all other Engines, and denominate it il « 
- Watch. So when we look into the great Machu; 
of the World, and ſee that ſtupendious Variey 
of Phenomena, that depend on Particles diſpoſel 
in ſuch Order and Proportion, as is requiſite tt 
produce ſuch Efeds; we mult Conclude that 
thoſe Particles had Exiſtence before they wer 
io Modifyed, and then they muſt be thoſe cor 
tained in the Chaos, there being no other Repo 
fitory before the Word for that Purpoſe. © 
By Particles, or Principles, J underſtand thok 
moſt fimple Minima s of Matter, which are i 
ſmall, that there is no Agent in Nature can mak: 


— ſmaller, or divide them farther, immediate] 

CTeated by God, out of which all Bodies ar 

compounded, and into which they are Ulrimate 
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From whence it follows; - Firſt, that being 
Created ſimple Beings, they have not their Ori- 


ginal from any other Matter, for if ſo, they could 


not be Principles. 


Secondly, They have Length, Breadth, and 2 


Thickneſs, otherwiſe they could not give Length, 
Breadth, and Thickneſs, to any other Body. 
Thirdly, Tho' they ate never ſo ſmall, yet 
each of them has a Place; ſo that no other 
can be in the ſame Place as this, at the ſame 


Time,and confequently are Inpenetrabls. 
And therefore Fourthly, Neither ſubject to 


Generation, nor Corruption; tho' ſome of 


them muſt be allowed to undergo ſomeAlteration, 


in their Luclation, and Combination with other 


Particles; for Generation is the Modification of 
difterent Particles by Actuating, Dividing, Tranſ- 
poſing, Mixing, Connexing, and Uniting into this 


or that form; Corruption is the Diſſolutian or Sg. 


paration of Particles, ſo modified: whence, 


Fifthly, It follows, that they muſt be of di- 
vers Kinds, for Generation is the Modification of 


different Particles: for if they. were not diffe- 


rent, there could not be different Produ@ions, for 


the ſame Principle will ſtill have the ſame Ef- 


fed, and make the ſame Thing: whence, 
Sixthly, It follows, that there muſt be great 


Numbers of Similar Particies, or Particles of 


the ſame Kind, ſufficient to be diſpers'd, either 


as Material, or Efficient Cauſes thorow all the 
Bodies of the Univerſe; (at leaſt which are near 


or round about us:) for if there were no Num: 


ber of /imilar Particles, there could be no di- 
ſtindtion of Principles, but every Corpuſcle mult 


be a Principle. 
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Now looking into this aſtoniſhing Machine of 


the World; Tonly find theſe Eight, of which! 
therefore Conclude it, and all Things in it, are 


r . 
Viz. tber, Niter, Air, Spirit, Oil, Water, 


Earth and Salt; the Two Firſt, are Principles 


of an extreamly Springy Texture, tho of diffe- 


rent Determinations, which makes them Act on 


each other as contraries; for which Reaſon 1 
ſhall call them Active Principles : The Two laſt 
viz. Earth and Salt, have no Spring at all, and 
conſequently no Motion, but what they receive 
From others; for which Reaſon I ſhall call them 

Art Principles: The Air has a ma- 
niteſt Elaftic Spring like AÆtber, and ſo may be 


- accounted A:vezbut by Reaſon of its violent com. 


reſſed Condition, its Spring is ſo Faint and 
Tanguid (compared with Ather,) and ſo weak 
ned dy intermixt Particles, that it participates of 
Two extreams, and may therefore be accounted 
among the mean. Spirit, Oil, Water, are Princi- 


7 leg, which tho' they are of a N he 
Natura 


ture ; yer ſeem in themſelves to have a | 
Tendency to Quiet and Ref, till they are put inMo- 


tion by others, and they then move violently; and 


being of this Nature, they ſeem to be that Bond 
of Unity or Medium, by which the Extreams 


are united and agree in the Compound. But fot 


the better underſtanding: of+ theſe 17 we 
erſe 


upon which all the Phenomena of the Univ 


Q chiefly depend, We will  confider « each 2 
+” It. tony 7 55 ys 1 WM 5 | 2 ; » #3 '} A 
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IR ST we will begin with Æther, which 
F from what has bin ſaid, may be defined 
to be a Principle of Matter, of a moſt Subtile, 


and Expanſive Springy Texture: But becauſe we 
cannot go up to them, to examine whether they 


are ſuch or not, we muſt judge of them by theſe 


that come down to us; 1 mean the Solar Parti- 


cles, which are Æther (as ſhall be ſhewn here- 


after). put into a moſt Violent Rotatory Motion, 


by the Strokes of the Body of the Sun; from 


whence they are darted down even unto us, and 
much farther,' of a G/obular Figure, like the 


Spring of a Watch wound up: From whence it 
appears, Firſt that they are Matter; Secondly, of 
2 moſt Expanſive Springy Texture; Thirdly, of 
a Globular Figure; and Fourthly, pur into. a 
Violent Rotation, Firſt, that they are Matter; 
that which may be touched by Matter, muſt be 


touched in One Point, and that which may be | 


touched in One Paint, may be touched in Many; 
for that which, Phyyically Speaking, has a 


Point in Length, has a Point in Breadth, and 


Thickneſs,' and that which has Length, Breadth, 
and Thickneſs, has Figure, Size, Weight, &c. 
and conſequently all the Properties of Mat- 


ter; and that which hath all the Properties of : 


Marxter is Matter. | 
'Which ſeems to be confi 


i 5 7 
+ 
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| rmed, Firſt, becauſe 
they may be Reßedted, viz : from a plain Lock. 
ing-Glaſs, either Direct y, Obliquely, or _ 0 
: FS „ v1 4 + | 4 © hoy : 7 | 3 ther | 
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ther Way ad libitum; as a Ball from a Racket, 
or any other E/aſtic Body from a Wall, or any 
other hard Subſtance can be; and that,which Re- 
fleas any Thing, muſt firſt touch ir, before ir 
can beat ir back or Refle& ir. - Secondly, be: 
cauſe they may be ſcattered by a Convex, and 
Collected by a Concave Speculum. 45 
Thirdly, Becauſe they can put Bodies in Motion 
wich are at Reſtzand that Body which is once at 
Reſt, will ever be at Reſt, if it were not moved 
by another, or by an Animate incorporeal Being, 
(which 1 preſume no Man will allow the Solar 
Particles to be:) for Example, they will Agitate 
and Rariſie Hater; they will AQuuate the Parti- 
cles of Wood, Diſſolve its Texture, and Reduce 
it into Aſhes ; they will Melt Mertals, and do 
any Thing that Fire will doo. 
Fourthly, It may be Reæfradled; but Ręfradtion 
is Reflection, as they pervade a Denſe Medium, 
% ́] u -.-- - 
FPiifthly, They will add Weight to a Body, as 
- Glauber ſays, as I do not queſtion it to be true, 


ſince the moſt Ætherial Particles of Fire will do 


the ſame; (which all Phiigſophers acknowlege 
to be of the ſame Nature as theſe) as has bin 
experienced by the Great and Honourable Boyle: 
I will ſet down One or Two of his Experiments, 
to make Fire and-F/ame Ponderable z he ſays an 
Ounce of Copper Plates being kept in a ſhallow - 
\ . Crucible in a Capelling Furnace Two Hours, 
. weighed 30 Grains more than before; bur an 
' Ounce of Fileinge, in Three Hours Time were 
caked into a Lump, and Weighed 49 Grains 
more than before: Another Time, he ſays, Eight 
Ounces of Tin being expoſed to Calcine in a Bolt- 
- Head Hermetizally ſealed; the Glaſs flew in 
Pieces; but the Experiment being à Second 
EE, vr ro 9 8 Time 
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Time repeated,. the Mettal being ſuffered to 
cool before the Glaſs broke, the Weight was 
23 Grains more than before, tho? the whole 
Calx amounted to no more than Four Scruples 
and Eight Grains: Note that this being done in 
a Glaſs Hermitically ſealed, none but the moſt 


Subtile Particles of Fire could permeate theGlaſs, 


and be imbodied in the Calx: He has many 
more Experiments, but theſe are ſufficient. to 
ſhew that the Particles darted from the Body 
of the Sun, are Material. Dr. Dickaſon ſays 
that he has Experimented, that Antimon), Cal- 


cined by the Rays of the Sun, has encreaſed in 


Weight: And Sir Ren. Digby ſays the ſame. 
Secondly, They are of a Spungy Texture, and 

Globular Figure: But for the better Explication 

of this, we muſt conſider the Nature, and Cauſe 


* 
* 


of Springineſs, or of the Reſtitution of ſome 


Bodies, which being bent by Force, when that 


Force is taken off, they will return with Violence 
3 to their former Figure; which I conceive hap- 


pens, when the Particles which Compoſe the 


Strata or Laminæ, of which the Body is con- 
ſtituted, are much longer than they are Broad, 


x 


as in the Figure: : 


e onto. ob 4, ek EY 
Suppoſe, a, b, c, d, feveral Lamine, e, f, Par- 
I of the Two uppermoſt Lamine, gg Parti. 
cles of the lomeſtLaninonow ſuppoſe a Body of | 
$4 #228 CET FD 3 Pi” N a a | 
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4 Foot long, and half an Inch Thick, conſiſting of 
— De z a8 5 Cane, and indeed all 
generally ſpeaking, being Springy, viſibl 
does; if this Body were bent — uh {0 far 
as to bring both Ends together in a Circular 
Form, its manifeſt, that the Particles gg, being 
on the inſide, will be crowded into leſs Room by 
Three Inches, than they Naturally require; and 
the Particles ee, on the uppermoſt Scrata will 
be extended farther by Three Inches, than their 
Texture doth Naturally admit; for the Diame- 
ter of the Circle made by the Particles gg, in 
the loweſt Lamina, will be ſhorter than the Dia- 
meter of the Circie, in the higheſt Lamigsa ee, 
by an Inch, and there being about Three Times 
the Diameter in the Circumſerence, the Circle gg, 
muſt be about Three Inches, ſhorter, than the 
Circle ee, and conſequently the Particles gg, 
muſt be crowded into a Line Three Inches, an 
One Fourth Part ſhorter, than they were before; 
and therefore theſe Particles g g in the infide, like 
fo many little Props muſt bear hard upon, and 
. .endeavour to thruſt off, the Strata that con- 
fine them, whilſt the Particles ee, being Diſſo- 
cated and Extended, do endeavour as much by 
drawing back, to regain their Natural Station ; 
the Particles of the Body being-in this Poſture, 


ſo ſoon as the Force that bent it is remoyed, 


they will reduce the Body with Violence, the 
doing of which will give fo brisk an Impulſe up- 
on the Air, as to drive it conſiderably before it, 
_ - which therefore will not only bring it to its Na- 
tural Station, but the following Air preſſing up- 
on it, will carry it almoſt, as far beyond its Sta- 
tion, on the other ſile, and ſo back again; and 


h continue in a Vibrating Motion, till it gra- 


|  "dually regains its wonted Station, where it e- 


. 
/ 
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mains: As ſuppoſe the fame Figure to be a 
Spring bent ſo that its End i, may touch h, 
which being ler go reduces it ſelf with Violence 
to i, and in ſo doing drives the Air before it, to 
k, and then there being no Air before it to reſiſt 
it, the Air behind it preſſes it on to k, from 

whence for the ſame Reaſon tis reduced again, 
and ſo backwards and forwards, till gradually it 
ſtands at i, its wonted Place. | 
This will be made more plain, by an Experi- 
ment, which I made to find out the Cauſe of 
Elaſticity ; and tho' Springineſs and Elaſticity 
depend upon the ſame Cauſe, and fignifies much 
the ſame Thing, yet I ſhall uſe the Word 
Springy, to ſignifie the Reſtitution of a Body, to 
its wonted Situation, without removing out of 
the Placa; as when a Bow bent, is let go to its 
wonted Station, I ſhall uſe Elaſtic, to fignifie 
a Body that by its Spring is wholly removed out 
of its Place, as a Tennis-Ball, from the Racket, 
the Solar Particles, from a Glaſs, & c. 
Io find out the Cauſe of 9 — I made 
this A ed I took a thin Piece of Whale- 
bone, ſhaved it to an equal Thickneſs all along, 
bur ſomething Thinner at the Ends, that it might 
come near to a Circle, when both its Ends were 
faſtened together; and when I fixt it in that 
Form, with a Thread thorow it, it Weighed 
13 Grains, and its Diameter was about an Inch 
and 2, and then I fixt it in a Frame, as a a aa, 
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? I fix | 

in the Figure bbbb; the Whalebone cd, the 

- Thread fixed at d, and rhence . thorow the Cen- 
tre to c, whence *twas continued thorow a Hole 
in the Frame to the Weightg ; when I had it in 


this Poſture, 1 hanged an Cunce at the End of 
— the Thread, vzz. g, which made no alteration ; 
4 I added another, which made none neither; ad- 


| 2d 
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ded a Third,which ſunk it a little;a Fourth ſunk 
an Inſtrument, that I had for that Purpoſe; 
Seven Ounces ſank it ; 9+ fank it 4 ; 11. ſunk 


out ſo far, that they leaned againſt the Frame. 


fink it, 2 Part of the Diameter then afterwards ; 
and the Reaſon is, Firſt, becauſe the Particles 


be in any other; a Circle. being of all Figures 
the fartheſt from a Strait Line, their Natural 
Situation. 8 J 

Secondly, Becauſe in this Poſture, every Particle 


bears leſt in that Poſture, which is the Reaſon that 
cle, approach to the (entre; fo they grew 


i 


N 


it ; Part of its Diameter d c, as I meaſured by 


it ; 5 + ſunk it r, but then the Sides bulged 
1 0 Tar, t : 
By which ir appears that when it was in a per- 
1 fe Circle, it gs mp a much greater Weight to 
_ O 


are more crowded in that Figure, than they can 


bears equal ; and the farther they recede from 
this Figure, the nearer they come to a Strait 
Line, their Natural Figure; and conſequently 
the nearer the Top d, and Bottom c, of the Cir- 


Straitet 


3 


ö OF 
zttaiter, and conſequently bore leſs, whilſt thoſe 
zn the ſides, were crowded almoſt beyond their 
trength to reſiſt, and therefore not bearing uni- 
ormly were fuppreſt with a leſs Weight; if 
hoſe on the fides ſhould be bent too far, they 
would either Break, or at leaſt, ſtand Bent; for 


Lamina of the foregoing Figure, ſhould be ſo far 
xtended, as to be diflocated beyond the Parti- 
les f ,, in the ſecond Laminæ; the ends of the two 


and thereby not being capable to return to their 
own Places, will either ſtand Bent or Break. 


che Centre by 37 part of irs Diameter, (it being 
ot capable of making an impreſſion on the Solid 
ir ſtrikes againſt,) the Reſtitution of its Springy 
Particles will ſtrike the Air upon its upper-ſide 
(ſuppoſing it to fall upon the Ground Perpendi- 
cular) with a Violence equal to above a 120 
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ed, in a Proportion to that Impulſe, and then the 
Preſſure of the Air under ir, will drive it that 
way, or carry it upwards, that being the eaſieſt 
it that way, till the Impulſe leſſening gradually; 


it deſcends again; the ſame cauſe will hold if it 
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uppoſe the Particles eee, in the uppermoſt _ 


particles e, and f, there cloſing with one another, 


Now ſuppoſe this, or any other Elaſtic Bo- 
dy, or Body made in this Figute, whoſe texture 
confiſts of ſuch Springy Particles, as above men- 
joned, ſhould be ſtruck againſt any Solid Body, 
vith ſo much violence, as the Impulſe may bring 
{, and c, or the upper and lower ſides, nearer to 


times its own Weight; for ſo much 4 Ounces ' 
is to 13 Grains, which it required to fink it on 
:z part of its Diameter; and, conſequently, the 
Weight of the Air upon that part, will be leſſen- 


way for it to move in, and will- continue to carry 
becomes leſs than its Speciſic Gravity, and then 


be caft ſid ways, as ſuppoſe againſt a Wall: 


— 


and this ſeems to be the cauſe of the Motion 
Arrows, Bullets, &c. and indeed of all Inau . 
mate Bodies, that move in any way different frauen 
i Gm oi 
And this is confirm'd by all Experiments of twilih: 
e e : which ſeem to depend upon 0 
very fame Laws; I ſhall only mention this ohe 
and refer you to the Honourable Boyle for the fel be. 
Take a Tube, put one end of it into Water, au the 
at the other end draw off the Air by Sutton, ie Mit 
take off the Preſſure of the External Air ar HA 


upper end, by ſeparating i 


it from, and driving ior 
with your Tongue, and Cheeks into your Lung: 
and the Air in the Tube will Expand it ſelf ani 
follow it; being Expanded, its Springy Force wil 
be weakned; being weakned ir wilt be unable ty 
Reſiſt. the Spring of the External Air, which wil 
therefore preſs the Water at the other end inu 
the Tube after ir, ſo far, till the Air is reduce ir 
thereby to its former Spring; and if you the eff 
take the lower end out of the Water, what WMcro! 
ter is in the Tube, the Preſſure of the Externd 
Air will there keep it - and if then, by a fartha wb 
 Suftion, the Air in the Tube be more Expandei for 
the Preſſure of the External Air, will preſs th ther 
Water higher in the Tube, there being that wy 
leſs Reſiſtance than any other: which is the ſane 
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that vaſt diſtance from the Sun to the Moon, or 


ther way: for their Force- is not leſſened, as ap- 
ears by the Angle of Reflecliont, being equal to 
the Angle of Incidence; for if it were weakned, 
it would fall under it, ſo as to make a greater 
Angle, ( fee Molyneux, pag. 181. f. 3.) there- 
ore they conſiſt of ſuch a Texture, and Figure, 
is moſt conducing to that end, viz. of Expan- 
five Springy Particles, in a Circular Figure. 
Which was e rat 3 1 
And if that Circle were filled up with leſſer 


ff a Ball, the Elaſticity muſt encreaſe as the 


uclMCircles do, but in a greater Proportion; for the 
thalleer the Circle, the more the Particles are 
Wcrowded, and the more Weight they are able to 
ni ſupport, and are therefore more Elaſtic : from 
he whence it follows that they are thus made up, 


them, they being moſt Elaſtic. 


wlll WICK) 6 
ame mag. A Body may be put into a violent Ro- 
nation Th 


ree ways; firſt, by its natural Temper 
ind Figure, as the Goring of a Watch, when let 
looſe, will put it ſelf into a violent Rotation. 
2dly, When a Body put into a violent Motion, is 


art that is hindred, puts the whole into a Ro. 
Wn a Flat, or Bewling- Green, that part that 


oucheth the Earth, bears the Veight of the whole; 


a . 


capable of being Refle#ed, muſt. confiſt of fuch 2 
fexture and Figure, as is moſt conducipg to thoſe 
ends; but the Solar Particles, or Mither, are 
moſt Elaſtic, as appears by their being Reflected, 


down even unto us; and from hence as far ano- 


Circles, as in the Spring of a Watch, or Threads 


for whatever may add to Elaſticity, muſt be in 


indred more in one part than another, that 


ation; as when a Globe, or Bowl is thrown up- 


the 
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che ſame Force upon it, as it has upon the reſi, I thi 
which puts the whole into a Roration; the upper Ml fre 


— . 
* 
* 


Parts being eaſier moved, and "faſter 1 e i 
than the lower can follow: The 3d is, When Be 


Mater is put into a Rotation by Elin; & an. 


when Steel is put into a violent Rotation, by the A0 
ſtroak of a Flint, which is viſible, being ſtruck I Re 
for that purpoſe upon White Paper, and ten times I Li. 
more expanded whilft in a Rotation, and Tncend: Pre 
ed, than when we find it calcine ;theteapon. 30 
Now the Solar Particles, or tber, ſeeins to the 
Acuated all theſe ways; Firſt that it has che I ' 
Texture and Figure of the Spring of a Watch, in 
or Ball, has bin proved; and conſequently it if! 
Motion. 2dly, It cannot be ſuppoſed in the af the 
Pallage from the San to the Earth, but it muſt . 
ſtrike upon ſeveral Particles obliquely, which I fn 
will hinder its paſſage more in one part than an n 
other, and conſequently adds the Second cauſe of lo 
Rotation. And laſtly,the ſtroakes it receives from . 
the Body of the Sun, puts it into ſo violent a Ro tuc 
tation as incends it, but cannot Calcine it; it be iro 
ing a ſimple Frinciple, and conſequently,if ce ma 
argue from that Topic, De ſimilibur finiſit er 
ratio, it muſt give it the ſame Motion and Effe 
upon other Bodies, that ftee! incended by — 
ſtroak of a Hint has; which latter we manifeſt 
Iy ſee it has proportionably to its Denſtty, and i 
therefore we may argue the former. Which £01 pat 
e , , rg EY 
From hence 1 ſhall deduce theſe Corvllt 
ries; Firit, That a Solar Purricle, or ih 
being moſt Elaſtie when it falls upon à fold - 
Body, that will not give way ae of be put 
into Motion by it, muſt be Reieffed, if it tl 
Perpendicular, back again in 3 Per peak bs" 
Line; if it falls 0e in an Ag, eqtal'ts 
. +. 5 


the 


—— 
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the Angle of Incidence. 2dly, It being darted 
from the Body of tlie Sun, in a right Line, will 
continue in a right Line, till it falls upon, a ſolid 
Body, by which *rwill be diverted, or Refle&ted 
another way; but in a Right Line, from thar Bo- 
dy, till it meets with another, which will again 
Reflect it, in 4 different way, but till in a Right 
Line from it, from whence I conclude that its 
progreſhve Motion is always in a Right Line. 
zaly, When they enter the Pores of any Body, 
their violent Rotation, and the Expanſive Endea- 
your of their Spring to dilate, grating upon any 
ſingle Particle in the Compound, will ditunite:ir, 
if its adheſion be not greater, than the ſtrength of 
their Spring, in that violent Rotation. 
Ether agrees with Air, in its Natural Expan- 
ive Springineſs and Elaſticity; it differs from it 
* tlery and Aptitude to Roration and Accen- 
3 Lone „„ 
IAtber agrees with Spirit, in its Spring, Apti- 
tude of Rotation, and Accenſion; but differs 
from it, in that Spirit is not Naturally Expanſive: 
it agrees with O), and diſagrees with it in like 
manner ; but more it being more Denſe and 


77. ͤ TE ne 
It differs from Njter, in its Spring, which is 


duecly contrary; as this Expands, fo that Con- 


ras; as theſe act upon other Particles by Ex- 


panding, Rarifying, and Heating; ſo thoſe Con- 
nating, Condenſing, and Cooling; wherefore 


tber diſagrees with Water, in like manner : 
ut leſs, as this is leſs Active, and more near the 
Nature of the Paſſive or Fixt; iber as to its 
dpring, neither agrees nor diſagrees with Earth, 
being 

als 


it Salt, they having no Jpring at all; or 


they ate conträries, aid Act upon each other as 


3 r 
altogether inaclive, or fixt, they differ only in 
Weight and Figure; that is, as they contain 
more Matter in leſs Space; for I conceive, that 
if the Ætherial Particles were wrapped up ſo 
as to lie in as little Space, as the Ext, they would MW. 
have the ſame Weight: for I take Matter as Mat. MW" 
ter, to be every where equal quod pondus ; Earth * 
ſeems to be of a Figure morè agreeable ro her, Ie. 
5 being more eaſily miſcible with Oy! than 

— -:- 3 ; 
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CHAP. lv. 


N may be defined, to be a Principle of Ma. 
i Fs ter, of a moſt Subtle, Contracting, Springy 
Texture; that Acts upon other Bodies, by-Conden 
ſation and Cooling: From whence it follows, that 
there are ſuch Particles, and that thoſe Effects do 
not proceed from a meer Privatin. 


Firſt, Becauſe if they do depend upon meet 
Privation, the degree of Condenſation, and Cold. 
neſs, muſt conſtantly be Proportional to the de 
gree of Privation, and conſequently the Coldne/s 
of the Air muſt gradually Encreaſe every Day 
from the Autumnal Equinox to the Winter Sol 
| ffice, and from thence Decreaſe to the Verna! I. 

quinox, as the Sun is at greater diſtance from us 

or nearer to us; but this does not hold, for we 
often ſind it warmer in December, than it was 
in Ocfober, as in this preſent Lear 1702; and fre 

- quently colder in February and March, than at 

the Winter Solftice, as this has bin obfervel 

* e N eren 


Ii!!! 8 . 
even to a Proverb, As the Days begin to Lengthen 
o the Cold begins to Strengthen, © _ 


 2dly, Becauſe; if the Ætherial Particles are 
intercepted in the Winter, by a Cloud, Fog, Cc. 
it muſt cauſe a greater Degree of Cold neſs; there 
being by that means a greater Privat ion or ab. 
ſence of Calorific Particles: the contrary of which 
is true, for the Cloud conſiſting of Nat Par- 
tiles, doth eafily imbibe the N:trous or Frigori- 
Particles, and hinder them in their deſcent ; 
which renders the Air warmer than in the Clear 
Weather, which is generally Froſty; and 'tis ob- 
ſerved that Foggy Weather preſently vaniſhes, 
when Froſt begins, for the Frigorific Particles 
lofing with the Vapours, condenſes them, and 
recipitates with them into that White Dew, 
which we call Hoar Froſt, and ſo binds them up, 


— nd cloſes the Pores in the ſurface of the Earth, 
chu chat they cannot riſe again: or if they do, a 
is Us Thaw ſucceeds. And *tis obſerved theſe Froſts 1cl- 


om laſt long, that come with a Frozen Fog, or 
Wioarinels; from whence tis plain, that Frof or 
A7ual Cold does not proceed from a meer Priva- 


ton, and conſequently *ris ſomething Pofirrve ; 


>» 


e de nd therefore, e 

15 3dly, It muſt reſult from the Modification of 
„5 me one Principle, or more, contained in the Ter. 
al 3.0 444945 Globe, or in the Armoſphere: not from 
n us the Terraqueers Globe, for if ſo, it muſt be from 


Lerth, or from ſome: Particle contained therein, 
r from Water, or from ſome Principle in it. 


Firſt, Not from Earth, which being taken for 
tat Dry Body which we daily fee, and tread up- 
n, is made up of _ Particles, properly — 
| >, ";, NN 7 Calle 
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called, Sulphur, or Oyl, and Salt: but theſe ef 
fects proceed from neither cf thoſe, nor from all 
together; for if they did, that part of Water in 
Ponds, Ec. which is contiguous to them, would 
be Froze before the Surtace, and thoſe Water 


that run through them, and lie- deepeſt in the 


Earth, being moft expoſed to them, would be 
Froze ſooneſt and hardeſt, and the deeper the 
harder: which is fo far from it, that thoſe Wa 
ters that are in the deepeft Wells or Pumps, ate 
obſerved in the hardeſt Froſts to come up recking 
Hot. And not only the Surface of Waters an 
Froze, but thoſe Vapours exhaled into the Air 
are congealed into Hail and Snow; where the Ter: 
rene, or more Fixt parts of Matter cannot be Ele 
vated, without a ſtronger Cauſe, than the then 
weak Action of the Sur, when thefe Parts of 
Water that are contiguous to the Earth are not 
touched with Froſt. VVV 


Adly, Nor from Water, for in all Waters thut 
ate Froze, we always ſee that they begin at the 
Top, whereas if Vater was the Cauſe of Call 
it would: either be always Froze, or at leaſt be- 
gin in the middle; and where the Waters ar 
_ deepeſt, there they would reeze the hardel}, 
there being more Frigorific Particles, and more 
united than in ſhallow Waters :. yer deep Water 
ate do far from Freezing, that they preſerve the 
Earth, that they, lie upon, from being rouchel 
with Fo. when their own. Surface that is conti 
guous to the Air, and the Earth that is not cover 
ed with Vater, is Froze to a great depth; which 
argues the Az7r, to be Colder, than either Earth o 
Water; ſince it Congeals the latter, and cloſes up 
the Paret of the full Since the Cauſe of Cold, 1 
not ftom the whole, or any part of the Terraqut 
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aus Globe, it follows that it muft proceed from 
ed therein. | FE 
* The Principles we find in the Atmoſphere, are 
either Ether. Nuer, Air, or Spirit; which are 


the only Component Particles of the Atmoſ- 


oy : befides, thoſe Accidental Exbalations 


from the Terragueous Globe, which have bin 
already rejected. ther, Air, and Spirit, are 
of a Texture either directly Contrary, or much 


Refiſting the Frigorific Particles; therefore 
it can be neither of them. Whence it follows, 


that the Nitrous Particles of the Atmoſphere, are 
the true Congealing Principles of Cold: From 


whence 1 ſhall lay down theſe Three rom 7 
tions; Firſt, that (/d is the Effect of Poſit 
Frigorific Particles. Secondly, Thar all Acid Spi- 


rits Extracted from Vegetables, Minerals, &c. 


are nothing but theſe Aerial Acid Particles, em- 
bodied by the Medium of Water with Salts. 
Thirdly, That theſe Nitro- aerial Perticlesjare of a 
Contracting, Springy Texture, upon which their 
Toner depends, ©. | 

That Cold is the Effect of Poſitive Fregorijic 
Particles, appears, Firſt from thoſe Artificial 
Frigoriſic Mixtures, viz. of Niter, or Salt, 
with Szow or Ice; the Two Firſt being Bodies 
Compounded of Air, Water, and Salts, the Salt 
being the predominatePrinciple : The Two latter 
are Water Impregnate with, and Congealed by, the 


fore! Niter, Water being the predominate 
Principle; (but with all theie muſt be ſuppoſed 
to be a Mixture of ſome Spirit, tho' chiefly 
in Vater,) theſe being mixt, the Salt being a 


Principle of great affinity, and eaſily niſcable 
with Water, and e a the Niter, the 
valine Particles do aſſociate themſelves with the 


* 


the Atmoſphere, or from ſome Principle contain · 


ive 
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watry Part of Snoto, or Ice; and in ſo doin 
d iflociate, and Ter at Liberty the Nitrous Parti. 
cles: Which then pervade the Glaſs, or Veſſel 
ineluded in them, and by aſſociating, and com- 
bining themſelves with the Water, and grap- 
pling with the Spirit, in it contained, they Con: 
J ccc 
That the Congealing of Water, placed in the 
Frigoriſic Mixture, into Ice, proceeds from the 
application of that Mixture is plain; becauſe, 
it firſt Freezes in that Part, either Top or Bot. 
tom, or Sides that is Contiguous to it. 
* Secondly, That this is done by Particles, 
thus ſet at Liberty, appears yet; becauſe as 
Mr. Beyle ſays; that Salt thrown upon Ice, made 
2 Crackling Noiſe, and by a Candle-light, ſe. 
-veral Steams were obſerved to riſe from them, 
as from ſome Hot Liquors; which ſhews, that 


tere are Particles ſet at Liberty: Secondly, Be 
| cauſe no Salis will promote the Frigoriſe Qualit 


of Snow, ſo far as to enable it to Freeze, which 
quicken not irs Diſſolution 3 for then there is no 
more then a bare application of So, or Salt, which 
will not effect it: Thirdly, Becauſe the Freezing 
Fower of the Mixture, continue no longer, than 
the Snow and Salt is diſſolving; for then the Frigo 
Tific Particles ceaſe to riſe from the Mixture. And 
this Mr. Boyle obſerves, where he ſays, That 
- * the Acid Liquor it ſelf, being kept all Night 
in a Room with Water, was of the ſame Tem. 
per with it; which appeared by a Weather: 
* Glaſs immerſed in both, ſucceſſively, and the 
Salt it ſelf, being caſt into Water, ſcarce made it 
* ſenfibly Colder, nor did the Glaſs wherein this 
Salt was kept, diſcover any remarkable Degree 
of Coldneſs; and even the Frigorific Mixture 
< it ſelf, when the Ebullition was over, appeare 
- © not Colder than the common Water, in a eu 
ff or pn dS: 6 nr L410, ] 
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time: So that the reg = depended purely upon 
© the departure of the | 

© Particles,from the Fermenting Liquor. 


- 


tro-aerial or Frigorific 


Fourthly, Becauſe, if you Blow with a Pair _ 


of Bellows, upon a Thermometer over 2 Frigorific - 
Mixture, whilſt 'tis thus in Salation, twill vehe- 
mently affe& ir with Co/d, and Condenſe the 
Spirit contained in it; becauſe, whilſt the Mix- 
ture is in Diſſolution, the Figoriſic Particles a- 


rifing from it, are carried with the Blaſt of Wind, 


from the Bellows to the Ball of the Thermome- 
ter, and accordingly affect it; but if the Fri- 
goriſic Mixture be removed, the Wind from the 
Bellows. upon the Thermometer, ſhall Heat it, 
and Rarifie the Spirit contained in it. Mr. 
Boyle Obſerves, that Cold Winds, receive not ſo 
much their Qualities, from the Quarter from 
whence they Blow, as from the Regions over 
which they Paſs. And I have bin told-by a 
Gentleman, whom I dare confide in, that in Vir- 
ginea, in One Hour, when the Wind Blows from 
One Quarter, *twill be ſo very Hot, that they 
cannot tell, how to keep themſelves Cool e- 
nough - In the next, when the Wind Blows from 
Hills gy, x with Snom and Ice, they cannot, with 
all the Cloaths they have, keep themſelves 
Warm. And Mr. Boyle tells us, that Captain 
Fames obſerved, that in Charlton land, the 
Southern Wind was Coldeſt, which came over 
a Frozen TraQt of Land. And that he was told 
by a Merchant, who made the Obſervation in 

eenland, that he perceived a manifeſt acceſs + 
of Cold, upon the appearing of a Floating Piece 
of Ice. And that he was further told, to Lee- 
ward of great Banks of Ice, they may diſcover 


them; by the acceſs of Cod Twenty Leagues. 


From whence tis manifeſt, that *tis the Plenty 
of Poſitive Frigorific Particles in all theſe Winds, 
8 | Fs te 4 — 7 * e. * 3 1 . y + which . 


* (42) | 
vrhich is the Cauſe of C; and confequently, 
that there are ſuch Particles. Which was to be 
roved. 5 5 . 
Alote, that when a Body, as ſuppoſe my Hand, 
or Foot, Heated, or Cooled, beyond its. Natural 
Temper, as by being placed near 2 Fire, or in 
$row ; the Fire being removed, *rwill Cool a- 
gain, or the Snow, it will again acquire its Ne 
tural Warmth : Here the removing of the Fire is 
- no more the Cauſe of my Foot's Cooling, than 
the removing of the Szow is of its Warming a- 
gain; the Reaſon why my Foot was warm 
- Hear the Fire, is becaule the Air about it, or 
near it, is more Impregnated with Calorrfic Par. 
ticles, but when removed to a Place diſtant from 
the Fire, in the open Air, where the Calorie 
Particles do leſs abound, and the 'Natrous, or 


Frigorific more ; the Nitrous Particles, acting upon 


| thoſe Particles, my Foot received from the Fre, 
gradually overcome them, and drive them away, 
till my Foot has regained, ſuch a Temper that 
is Natural to it, in ſuch a Temperate Air, or 
© Atmoſphere. So when my Foot is removed, from 
that Air, that is contiguous to Sxow, which is 
highly impregnated with Aerial Acid Particles, 
into a Part of the Atmoſphere, that leſs abounds 
with Nitrous Particles, and more with beria/ 
Particles; it there regains its Natural Warmth, 


for the ſame Reaſon. The Second Propoſition, 


that all Acid Spirits, and Liquors Extracted 
from Vegetables, Minerals, &c. are nothing but 
theſe Nitrous, or Aerial Acid Particles, embo- 
died by the Medium of Water, with Salt, ſeems 
reaſonable : _ 2 1 25 
Firſt, Becauſe theſe Acid Spirits, have the 
very ſame Effects upon other Bodies, that the Ni. 
tro: acrial Particles have, viz- upon Vapour Water, 
. N | Spirits, 
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orVapour,as the Nitroa- erial do:they eaſily mingle 
with Water, Unite, Combine, and Coagulate it into 
Leand fly from Spirit, or drive it from them, and 
ſeperate Water from it, as the Aerial Acid does. 
The Ice Congealed by either of them, has the 


twixt theſe and A/Raly, as there is betwixt all 


Acid Spirits, and Alkaly, Proportionable totheir 


twixt them, and the A/kalized Ætberial Parti- 
les, flowing from the Sun: and this is manifeſt, 
rom the account that Glauber gives, of his 
Concentrated Moyſt Fires of Salt, (which are A. 
| cid Spirits, in the 41, 42, 43. of his Second Cen- 
* tury, where he ſays, Carry with thee a Glaſs 


full of Meyſt Ere ef Salt, and which is Con- 


01, BY: © gealed by the Sa! Mirabile, and has ſtood ſome 
0 4 in the Cold, into the Warm Stow, and 
}, t hang it over the Table, by a Thread, or ſmall 


jp Line, when your Gueſts are ſer at the Table: 
mand when they ask you what this fignifies, you 
s * may tell them, that you will for their Recrea- 


5 * after. they have made an End of Eating and 
a Drinking : Upon this they will all of them 

have a Deſire to ſee thoſe Tricks, and ever now 
„ and then caſt up their Eyes upon the Glaſs , 
I but after the Glas has hanged there a Minute, 
a or Half a Minutes Time, the Breath of the 
. Men, that ſit about it, will certainly apply it 

* elf to the Glaſs, and ſtick on the out: ſide of it, 


18 like Snow, and cover it all over, and thicken 
* it more and more; in ſo much that in a ſhort 


; Time, it will have a thick and hoary Beard, all 
EY keep 


Spirits Re; they Cool,Condenſe,and Congeal Water 


ſame Taſte, and there is the ſame Hoſtility be- 


Denſity; as is evident from the Lut7ation be- 


tion ſake, ſhew them ſome Pleaſant Diverſion, 


* about,confiſting of Natural Ice;and will ſo long 


. 

Keep it Increafing, as the Conceutrated Cold laſts 
* in the Glaſs; and thus the Nirro-aerial Particles 
in the Night, ſubſid ing upon the Vapours, raiſed 
by the Sun in the Day Time, Cloſe with them, 
and Condenſes and Congeals them upon Hedges, 
Trees, and Graſs, in an hoary Beard, and thick- . 

ens em in proceſs of Time, into Natural Ice. In 

the 42. He ſayͤs, 1 . 

Command One of theſe Glaſſes prepared for 
this Purpoſe, to be brought to thee, and let it 
down by a Thread into a Glaſs full of Vine, 

_ © which being done, the Concentrated Cold, which 
© Hes in this little Glaſs, which thou hangeſt in 

© the greater One of Vine, will draw to its ſelf 

© the Warry, and Unprofitable Part of Wine, 
© and change it into an infipid Ig; wy how 
much the longer you hold that little laſs in 
the Vine, ſo much the more Water will be 
drawn therefrom; and the ine will be made 

| 7E mores. Generons tharchy, IIS i: 
And thus in the long and hard Froft, in the 
- Year 168* it happened to Wine, Ale, and Sider 
with us; for then the N7tro-aer:al Particles were 
ſo Powerful, as to Attract the Watry Part of 
the Wine, Ale, or Sider, contained in the Veſ- 
ſiels, they circumſcribed to the out-fides, and 
there Congeal it into Ice, and ſo Drive and Con- 
centrate the Spirit in the Middle; at which 
Time I remember, People cried out, that their 
Small. Beer was turned into Ale, and their Ale, 
and Sider, was extraordinary Strong: Particu- 
Iarly, I remember One Hogſhead of Sider, pla- 
ced under a Summer Houſe, where twas expoſed 
to the North Wind, and hindeted from the Sun, 
by an high Terras Walk ; this Veſſel when we 
had Pluged it, and bored a great way thorow the 
Ke, we at laſt came to Sider, which was little 

— | , 3 1 « | & . l inferiour 


— 


inferiour to Brandy, in Strength; as many who 
Drank of it can teſtifie, by being caught by it, 
to Admiration, before they were aware: And 
when it was drawn off, the remaining Ice, 
which was much the greater Part, Thawed into 
an Inſippid Water... | 8 
Secondly, Niter, Common. Salt, &c. being put 
into Water, as Mr. Boyle obſerves, cauſes a mani- 
feſt Coldneſs in it, as the Aerial Acid does. 
Thirdly, G/azber ſays, Snow (being Impregnated 
with this Acid,) draws a Tincture from Coral, 
* other Acids do; and which Rain Water will 
not. Fourrhly, All Acid Mineral Spirits put 
pon Fixt Niter, and expoſed to the cold Air, 
Shoot into a True Niter; as all Vegetable Acid 


2 True Tartar. And Laſtly, The Caput Mor- 
tuum, from whence Spirits are Extracted, being 


rits of the ſame Kind. From whence, it ſeems 
reaſonable to advance,that the. Arial Acid or Ni. 
ter, is the ſame with the Original of all other Acid 


ther, but as they are differently mixt vvith Ter- 
rene, Sulphuribus, or Metallic Particles, Sc. 
The Third Propoſition, That theſe Nitro. aerial 
Particles are of a Contracting Springy Tex- 
ture; upon vvhich their Effects depends, ſeems 
Ek 88 
Firſt, becauſe Contras iorum contraria eſt Ratio. 


Pe 40 HO SY 0 


„ tt. tt 


Pls, 


ture, (as has bin proved, the Effects of theſe, 


1 
— 


depend upon their Contracting Springy Tex- 


& 
4 
8 
: 


Spirits being put upon Salt of Tartar, Shoot into 


expoſed to the Air, and kept from Rain, are 
Re-impregnated again from the Air, with Spi- 


Spirits: and that all Sa/rs differ from one ano- 


and therefore if the Effells of the Ætherial Par- 
ticles depend upon their Expand ing Springy Tex. 


being truly contrary, (as has bin proved, ) mult 


ture; for [ take the Cauſe of Heat, and Cold, 
* | go = 
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or of Luality in General, to be ſuch a Diſpoſition 
or Modification of Texture, in Particles, as de 
termines them to have ſuch Operations, upon Tuck 
Bodies ; and the reſult of ſuch Modification, d 
the Operation it ſelf, or rather the A/teration, i 
the Sentient that ſucceeds that Operation, to he 
What we call Quality; as Heat, Cold, &c. Vers 
 romraritetas propriſfume  diffa apes niſi ij 
ir; Whence 
it follows, that if the Action of the Atherid 
Particles, depends upon their Expanſtue Spring, 
the Action of theſe, muſt depend upon a Conrr aff. 
ing Spring; and conſequently they maſt have ſuch 
4 Spring. "LE „ 


— a Spring, is wait likely 


produce ſuch Efed&s; as, Condenſation, Coldneſs: 
— Luctation, with Arie Past 3 10 
ſuch a Spring as Contratts it ſelf, is moſt likely to 
lay hold on any Expanded Body, it meets with 
in its way, as Air, Vepour, &. to Encloſe, Con- 
tract, and Confine-it-into leſs room, «thin it was 
before; which is ary” ap as my Hand; 
when graſping, is more likely to hold 4 Thing, 
than when open. And that Principle; that can 
thus Encloſe, Contract, and Confine Matter, 
will at the ſame time; hinder the Motion of its 
Parts; and conſequently cauſe Co/dneſs : and if 
it meet with tber, or Particles endued with 4 

contrary, viz. an Expanſive Spring; they will 
' Cloſe, and by a Mutual endeayour one this way, 

and the other another; there muſt be a Ly#arr- 
on betwixt em: and if they cannot get rid of 
each other; they will cloſe together, and Con 
denſe, and thereby become Viſible; (as the Fumei 


of Spirit of Sal Arnoniac, and Spirit of Salt do, 
when the Mouths of the Bottles they — 


20 is, are 


Cw). 


ut together; ) or into a a Body pa nici 
Natures; and ſo continue, till 
— are 105 at Liberty, by others of the ſame 


Kind with one of them. 5 


Laſtly, That which may be Expanded, is Con- 


brafted ; for if the Parts of any Body, were 


freched out. to their utmoſt Extenſion, they could 
be Expanded no farther ;; but the Acid Particles 
of Niter, in Gunpotuder, which has bin prov- 
ed to be Fre ſame with the Nitro- aerial, may be 
Expanded: to ſuch à Degree, as to take up 500 
times as much Space as it did before; as Mr. 
Boyle odletves, who 'fays that half 4 Grain of 
Gan being exploded under 2 Veſſel, 
hof Bat was E ght Inches, and its Altitude 
20, and its Figure, ſuch as was more capacious 
* than a Cone of that fize ; the Exploded Gun 
Leader was obſerved to fill the whole Cavity 
* of the Vellel, as to Senſe, and ſucceſhvely 1 
© ſued out of the Upper Orifice, for + of an Hour: 
So that the Diameter of it being Two Inches, 
many Miriads of viſible Corpuſcles, muſt de 


© conceived , to throng out in fo long a time, as 


© they crowded out one after another. But to 
7 „make, a Kind of Eſtimate, of the Expen/ion of 
"his Subſtance; we filled the Veſſel full of 
Water, and found that the Height of it amount- 
ed to 320000 half Grains, and if we ſuppoſe 
the 'Specifie Gravity of | Gunpowder, to be as 
much again as that of Water, we may proba- 


* bly gueſs the 8 to poſſeſs z 00 times 


: the ſpace, that the Gunpowder did. 

And it can ſtarce be conceived, that Sulphur. 
and N Nites, being put into a Rotation b Fire, 
ſhould ſhatter and tear each other to that Degree, 
unden chey „ Ae; endued Sri a 

pring, 


| * 
| 
| 


"I „„ 
Spring, of a contrary Determination to each 6 if 
ter; by which means, in their conflict they may. . 
grind one another to pieces, with an unſpeakabl: Ml 7 
Celerity, and Violence. „ N nn SE «1 
Niter differs from ther, in its Actire Par Wl. 
vis, in its Spring; for which reaſon, they au 
directly contrary : it agrees with Warer, both nM. | 
Spring, and Figure; for which reaſon, there is:. 
great Similitude, or Sympathy betwixt them: X 
Earth and Salt, having no Spring, its indifferem . } 
to either; but by Figzre, it ſeems: much eaſia . f 
miſcable with, and of greater Affinity to, the Ml . 
latter: The Air, has a manifeſt Elaſtic Sprim i. . 
Jet in its violent Compreſt Condition, being un i, « 
capable of Exerring it, tis indifferent to it: I}, 
flies Spirit and O, they having great Affinin I. 1 
. : — 3.4 E 
— 8 — — — — L 
tf 
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C HAP. V, th 
IR may be defined, to be a Principle of 55 
A Matter, of an Expanſive, Springy Ter 7 
ture; but more Denſe, and weak than A 8 
ther, and its Vielent Compreſt Condition, not .f 
near ſo capable of Exerting its Spring: from 
whenee it follows, 1/?, Thar it is of an Expar ir 
froe, Springy Texture. zdiy, That it is in 1 * 
State of violent Compreſſion. + J 
Firſt; That ir has an N Tex w 
ture, Mr. Boyle has meme by many pen by 
ments; I ſhalt relate One or Two of them, ant the 
refer you to that Glorious Author, fer the ret 
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n One ply'd, he ſays, that © Having conveighed 
hol into the Receiver, a Lamb's Bladder well dryed, 
na © and limber, and half full of Air; the Cover 
able BY « being Luted on, and the Pump being fer at 
„ Work. We obſerved, that as the Arr in the Re- 
abi cerver, was gradually Exbauſted, that in the 
a Bladder, was accordingly Expanded; till the 
bu Receiver being near fully Exbauſted, the Blad- 
Wigger ſeem'd very much Diſtended with the in- 
m: cluded Air. And to confirm our Gueſs, that the 


yy © Expanſion of the Air in the Bladder, proceeded 
1 © from rhe weakned Preſſure of the Ambient Air; 
un we generally let in the External Air, and found 
chat the Bladder, by Degrees ſubfided, till it 


N * came as empty as before. But one thing re- 
zu markable in this Experiment; that the more 
mig the Receiver was Exhauſted, the more ſenfibly 
the B/adder was Diſtended. Now left in this 
Experiment, it ſhould be doubted, whether the 
— W& Diſtention of the B/2dder did not proceed from 
the Eibres of the Bladder, returning of their 
own accord, to their Natural Extenſion, upon 
the removal of the External Air; we put in 
two empty B/adders, along with the former, 
and found them very little Diſtended, upon the 
Exuction of the Air. g 1 
The like Phenomena were afforded, by repeat- 
ng the-Experiment, with a B/adder, which was 
at empty, and half filled with 4%; the empty 
dart, being parted from that, that contained the 
ur, by a Ligature. In another place, He 
ays, | : | | 
Having put a Quantity of Water into a Bottle, 


perl below the Surface of it, which was about Three 
and I Lor long; the Interſtices betwixt the Neck of 
eſt: the Bottle, and the Pipe, were filled with Ce- 


and Immerſed the end of a Glaſs Tube, a little 


. 
. 


ment, and the whole was convey'd into a Re. 
* cerver 5 and becauſe the Pipe was too long, to 
< be contained in the Receiver, another made of 
White Glaſs, was cemented to the former, tg 
* the middle of whoſe Cavity, the upper end of 
* the Pipe extended: ſo that the Motion of the 
* Riſing Water, had more room to move in, 
* when the Pump was ſet on work. Where*twas 
* obſervable, That upon the firſt Exuction, the 
Preſſure of the External Air being taken off 
* that contained in the Bottle, Expanded it ſelf 
ſo powerfully, as to raiſe the Water in the Tub: 
with ſuch Force, that it flew, violently, againſt 
the top of the Receiver; but as the Air in the 
Bottle, was leaſurely Expanded, and came 
© nearer to an Æguilibrium, with that in the Re 
- © cerver, the Spring of that in the Bottle, being 

© leſs powerful, the Water in the Tube, gradual- 
ly ceaſed in its aſcent ; unleſs the Preſſure of 
© theExrernal Air, was taken off, by a freſh Ex: 
© uction. And we obſerved, that when the Ai 
aas in a great meaſure Exhauſted, the upper Re 


* cerver being taken off; the External Air, preſ- 


© ſed the Water quite down to the bottom of 
the Tube: and ſeveral Bubbles, getting thro 
the Water, joined themſelves with the Air in 
the Bottle. But what was more ſtrange, was, 
© that when the Receiver had bin taken off 1 
<-.confiderable time, ſeveral Bubbles of Air, con 
© tinued to make their way thro? the Water; asit 
t the Spring of the included Air, being before ex 
© panded, could not be brought again, to its for 
© mer ſtate of Compreſſion - but like a Balance, 
* put in Motion, continued ſeveral ſucceſſive V. 
* brations, reſiſting each Impreſs of the Aim. 
* ſphere. . . 


11 


Re. In another place, He ſays: To ſhew the Dy- 
to rableneſs of the A7 Spring; leaving a ſmall 
of Portion of Air, in the folds of a Lambs Bladder, 


t0 8 whoſe neck was cloſely tied; it was encloſed in 
of another Vece. and convey'd into our Pac: 


the . matic Engin + and when the Receiver was Ex- 
in, , hauſted, the Expanded Air diſtended the Blad. 
vas der, ſo that it filled the whole Cavity of the 


the WF Veſſel; by whoſe ſides it was guarded from the 


oit, WF Prefſure of the External Air: ſo that the Ex- 
elf, bande Air, kept the Bladder Diſtended for two 
Tears. He goes on, and finds by one Experi- 
ment, that Ai may be ſo far Expanded, as to 


, 


ore. By another 10000, By another 30000 
imes as much. And to conclude, He ſays, If we 
ompare the utmoſt Degrees of Condenſation and 


* Wer ifaftion together, the ſame Portion of Air, 

of ray poſſeſs 5 20000 times the Space at one time, 
Ex.; kat it did at another. Boalions Abſtract. Jol. 2. 
Arr, Pap. 258. 4 | 


From which Experiments, its manifeſt, that 
t has an Expan/ioe Spring; and that that Bo- 
of Wy, which would Expand it ſelf, to the Degrees 


chich confines it, muſt be Compreſt ; and in 4 
tate of Violence whilſt fo confined, and kept 
ſom Expaniing it ſelf, vis. by the Weight of 
ne Incumbent Armoſphere : which, by reaſon of 
being piled up, to ſo vaſt an Height, tho” it 
er ems light, in reſpect to thoſe other Bodies here 
for. elo; yet muſt have weight to Bend, and ex- 


5 upon. For ſuppoſe a Cube of Air. Three 
cher Iquate, to Weigh One Grain; a Pillar of 
ur, 2 Foot long, will Weigh Four Grains ;.. and 


a Tatd, Tuelve Grains; and of 1000 Tardi 
„ . long, 


take up 8000 times, as much Space as it did be. 


bove mentioned, if that Weight was taken off. 


— 


edingly to e the Spring of that Ajr it 


1 
_ 
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er, than we can conceive that of Az7's to be. And 


their Springs; as when Wool, is heaped up to a 


it powerfully Expands : which yet ſeems to be 


1 
| 
. 
1 
. 
I 
1 
! 
4 
i} 
9 
1 
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7 ©. 
long, 12000 Grains: this being continued ma. 
ny Miles, will amount to a Weight, ſufficient to 
Bend, and violently to compreſs, a Spring ſtrong. 


that a Cube of Air Three Inches Square, will 
Weigh a Grain, Mr. Boyle, has proved by this 
Experiment : © He took a Lamb's Bladder whoſe 
© Cavity, exceeded not Two third Parts of a Pint 
© and counterpoiſed it, in a very nice Ballanct, 
© which being pricked, upon the Avolition of the 
Hir in it contained, loſt a Grain and + of what 
© it Weighed before. From whence He argue 
(as Ido, ) that if it has weight, it follows that 
a Column of Air, of many Miles high, leaning 
on thoſe below, is enough to Compreſs and Bend 


conſiderable heighth, that which lies under i; 
Compreſt by that which lies upon it; and if up. 
on a Parcel of Air, ſo vaſt a Quantity lies, no 
wonder, that upon the removal of that preſſure 


more Compreſt, by the Spring of the Xtheriul 
Particles, which would Expand themſelves far- 
ther, if not confined by the Solid Firmament. 

Air, by its Spring and Texture, is of greateſt 
Affinity with Ather; bur by reaſon of its violent 
State, or compreſt Condition, it is nor ſo caps- 
ble of Exerting its Expanſive Power, as to render 
it irreconcilable to either, the Aerial Niter, Ol, 
Spirit, or Water, 
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ſe 

[ : 

s Y Spirit, I do not underſtand, thoſe that 
he are commonly call'd Acid, or Urinous Spi- 


ar WM 7s, which I take to be Compounds; but ſuch 

is a2 one, as conſiſts of ſuch Inflamable Particles, as 

ar ue commonly ſee in Spirit of Vine: ſo that Spi- 

no *, may be defined, to be a Principle of Matter, PEE. 

ng which, tho' it has Naturally no Expan/rve Spring, | 

2 jet it is very apt to be incended, and eaſily mi 

is Wl cible with Vater, and meanly with Oy/, but ve. 

b. 7 difficultly with Nzter, or Salt. 5 

no It is a Principle; becauſe it confiſts of Homo- 

ne. genious Particles, which are diſperſed througl- 

be out the Univer/e 3 as appears, becauſe it may | 

be Extracted from all Bodies, that are capable of 1 

ar. Fernentation; by which 'tis diſengaged from the : / 

Combinations of the other Principles, Warer ha- 

ef ving a greater Similitude to it, than Oy/, and fo 

ent ſeparates it in Fermentation. That tis difperſed 

pa. throughout the Warry Element, with which it 

der has great Affinity, ſeems probable : ft Be- 

% agauſe it guſhes out upon the opening of thoſe 
Veſſels of Water, that have bin Fermented at Sea, 
as appears, by its being incended if any Fame be 
applied to it. 2d/y, Becauſe the Honourable f 
Boyle has found ſomething in Bubbles of Ice, dif- | 
ferent from Air; as appears, by its not Expand- 

p. ing its ſelf in Vacuo; which likewiſe ſhews, that 

it has Naturally no Expanſtve Spring. From 
whence, and from its Globular Egure, its Con- | 
gruity with Water, ſeems chiefly to reſult. | | 


{ 


(84 
3 That it may be Extracted, from all Vegeta. 
les, is evident from every Days Practice: and 
Glauber ſays, from Animals, and Minerals and 
is uſually ſeen from the Urine of the firſt. | That 
 *ris eafily miſcible with Warer, and difficultly 
with the /EriaEniter, and Sali, has bin already 
ſhew'd, and wants no Probation : it being ſo vt 
fible, in the making of Tindture of Tar tar, and 
Spirit of Wine, that will Fire Gunpowder ; tho 
ift there be the leaſt drop of Water in the Spirit 
N mixes with the Niter, and hinders the Et: 
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CHAP. VIL 


CY1 L may be defined, to be a Principle, which, 
wo it has no Expanſtoe Spring, yet is very 
Inflamable, and Immiſcible with Water; it has Af. 
finity with Spiril, Ætbar, Earth; and a Reluftanc 
to the Nitrous Particles, and Sali. It is a Principle, 
pecauſe it conſiſts of Homogenious Principles, and 
is Extracted from; and conſequently in Animals, 
Vegetables, and Minerals. © But the Honourable, 
and ever Renowned Boyle, objects, and ſays; 

bymical Principles, of which Oy! is one, are 
Tranſmutable; and that the Grand Chymical Sup 
poſition will not hold, viz. That, whatever Si 
nilar Body, is obtained by the Operation of Fire, 
þ +. a Concreat committed to Diſtillation ,, it wat 
formerly Pre-exiftent in it: to prove which, He 


makes this Experiment. 
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0 Having Diſtilled ( ſays He) a Pound of Eſ- 
nd il © /entia! Oy! of Aniſeeds, in a Retort, in a Sans 
a1 WM © Furnace, Thirty fix times ſucceſſively : We ob- 
at © ſerved theſe following Phenomena: Firf, A | 
ly I © Black Subſtance, like Pich, was left behind eve- | 
dy Wl © ry Diſtillation 3 but oftentimes, a ſubſequent . 
v. © Diſtillation, yielded more than a Præcedent had | 
nd done; allowing for the quantity of Oy/ loſt in | 
10 I © ſo many Cohobations. 20%, Towards the lat- 
ric, ter end, the Oy/ was ſo Fixt, that it required a 
E. © firong Fire to raiſe it. 3d/y, It aſcended not 
like an Homogenious Body, but a leſs Volatile 
* Op, ſucceeded the firſt that came over; and 
* after that; came a different from that whijch 
— {8 © preceded it. And, 47h/y, Beſides the Black, fe- 
 yeral other Subſtances, were produced in the 
Operation; as a Wateriſh Ph/egm, which after 
| ſome Diſtillations, riſing into Bubles ; they had 
* ſuch a conflict with the Cy“, as often to endans 
ch, ger, and once to break the Retort. 51h And 
er) beſides theſe, it likewiſe afforded a Subſtance, 
Af. taken by ſome to be a Volatile Salt, it aſcend- 
ed to the top of the Veſſel, where it appeared 
ole, ll in a dry form, like Short Needles, and was dif 
and © fol ved in its Spirituous Phlegm : but whether it 
als, was a Volatile Salt, or not, I was inclined to 
ble, doubt; becauſe it would ſubſide to the bottom 
ys; in Water, and not melt there : and was fuſa ble 
arc at the Flame of a Taper, like Wax; and when 
up- kindled, would afford a Yellow Flame, and 
S. partly, more intenfely Blew, than that of Re- 
ire, Aified Spirit of Mine; but it was apt enough 
to go out of it ſelf ; yet I ſuſpected it ſomewhat 
He of kin to a Sal. Volat. Oleos : ſuch as Camphir, 
ſnce it riſes in a dry Form, with a ſtrong Fire; 
and may be d iſſolved in Spirit of Wine, with- 
la. out diſcolouring ir, as Camphir, diſſolved in 
n | 
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(56) 
* Oyl of Vitriol, gives it a Reddiſh Brown, f. 
* did this: As alſo, the Solution of ir, being 
* mixt with common Water, a dry Body pre: 
" ſently Emerged ; and One Thing more remar- 
" kable was, that it glittered much, like Flower: 
* of Bengoin. Sixthly, Beſides theſe Subſtances, 
© it likewiſe yielded us a little Spirit, which 
came over with the Ph/egm, and would not 
* mingle with the Oy/; and as it was more Fixt 
© than the Oy/, or Phlegm, fo it roſe later than 
they; and not only required a ſtronger Degree 
of Fire, butroſe in White Fumes, as ſeveral 
Hixed Spirits are wont to do: It would like 
* wiſe diſſolve Coral, and Cauſe a great Ebulli- 
© tion, with Noife, and Bubbles, whether pour. 
© ed upon the Fixed Salt of Tartar, or the Ur: 
nous, and Volatile Salt of Sal. Armoniac. . 
_ © This Experiment, anſwering what I intended 
* by it; I ſhall make the following Reflections 
© upon it. Firſt, That a Subſtance looked upon 
to be Homegenious, and a Chymical Principle, 


may afford very different Subſtances, when 


© acted upon by Fire; for the Black Caput 
* Mortuum, was very difficultly fuſed, info 
© ſtronga Fire, as made the Retort, and Sand a- 
© bout it Red Hot; ir would be undiſſolved in 
* Reftified: Sprrze of Wine, thro? which, the Cy! 
* would preſently be diftuſed, without the help 
© of Heat but when the Liquor was Boiled, it 
gave it a Tintture ; and of this Caput Mor. 
* zuum, in the whole Proceſs, we obtained half 
the Weight of the whole Oy /; and from hence 
* we may learn how precarious Chymical Analyſis 
is; fincz it is not yer determined, after what 
number of Diſtillations, is to be accounted 2 
Principle. Second ly, from ſome Phænome na in the 
preceding Experiment, it appears that * 
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: not the Free Genuine Inſtrument of the Analy- 


© is of Bodies; fince it does not barely Extricate, 


and Separate, the ſeveral Similar Subſtances, 
© from the Oy of Aniſeeds, which is looked upon 
to be the Salphurious Principle of the Con- 
e creat, from which we obtained Three or Four 
© ſeveral Subſtances, 


© Thirdly, From hence likewiſe we may infer, 
© that the Ere, does not ſeparate, but variouſly 
* Compound, and alter the Parts of a Body ex- 
© poſed to its Action: Since the Oy! yielded a 
Fixed, and Earthy Powder, a Phlegm, a Spi- 
* rituous Liquor, and a Dry Sublimate, which 


© have divers Qualities, like thoſe obtained from 


Compound Subſtance : Whence it appears pro- 
© bable, that Chymical Principles, are Tranſmu- 
table. Here 1 ſhall take Notice, that Acid, 


' and Aqueous Subſtances, how different ſoever 
* they be from Pure Oy/, may be produced from 


* it, by the Action of the Fre, ſince the Phlegm 
would d iſſolve Coral, and would Ferment with 
* Tartar, and Spirit of ine; yet the greateſt 
Part of the Phlegm, was Aqueous, and diffe- 
ent from the Eſſential Oy, whoſe Purity makes 
it wholly Inflamable. The Quantity of Phlegm 
* obtained from the Oy/, amounted to Two 
* Ounces, and Six Drachms. And here we may 
* have Reaſon to Queſtion, whether it be neceſ- 
' ſary to ſuppoſe, with the Chymiſts, that Nature 
* had bin obliged, to make Proviſion of great 
* Quantities of Primordial, and Simple Bodies; 
*and thar She is not Solicitous, to mix them al- 


together, for the compoſing of a Body. And 


from what has bin faid, it may be inferr'd, 


that the Præ- exiſtences of ſuch Subſtances; 
* muſt be made out ſome other way, than the 


bare 


—— 
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+ bare Operation of Fire ; ſince the Grand Chyni. 
© cal Suppoſition, will not hold, vis. That wha 
* ever ſimilar Body, 1s obtained by the operation of 
Hire, from a Concreat committed to Diſtillation; 
* it was formerly Pre exiftent in it. 

In Anſwer to which, tho* I do aſſert, that 
there are ſuch Principles; yet l do not ſay, that 
we can obtain any of them; embodied Pure, and 
Free from all Mixture with any of the other. 

But that the Principles of One Sort, may retain 
ſome of thoſe, that they have ſo much Simili- 
rude to, as to be eaſily miſcible with; and that 
thoſe may retain others, with which they have 
the like Similitude, rho? more different from the 
former; and theſe in like manner a Fourth Sort, 
.differing from all the Reſt. For this, I take to 
be rhe Origine of Compoſition; and thus the Oyly 
Particles, Diſtilled from any Concreat, may re- 
tain ſome of the Spirituous, with which they 
have ſome Affinity ; eſpecially when they are 
not Extricated from them, by a precedent 
Fermentation, with Watry Particles, which being 
more Simular to the Spirituous, will ſeparate 
them from the Oy;y as they ſeldom are, when 
Oyles are deſigned to be Extracted ; and the Spi- 
rituous, being eaſily miſcible with Vatry Parti- 
cles, may retain ſome of them; and they being 
eaſily miſcible with Acid and Saline Particles, 
may likewiſe retain ſome of theſe; and yet the 
y, may be ſo predominant, as that they may 
be Inflamable together; and as to Senſe, ſeem 
to be but One Homagenious Body, and thus they 
are in Amber, Fet, Sulphur, &c. which notwith- 
ftanding their Inflammability, are evidently mixt 
with other Subſtances. Bur yet it does not fol- 
low, becauſe they cannot, or are difficulty obtained 
Pure, and Free from Mixture; that there. are 
n n 10 
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na ſuch Principles, or that they are Tranſmy 
table. Becauſe theſe may, by repeated Diſtilla- 


tions, be ſeparated from them; for different 


particles, that have Affinity with each other, 


may be ſo united, as not to be ſeparated by Fre: 


and the Reaſon may be, becauſe they will fly a- 
way together from it, before it can Exert its 
Power upon them: And thus we ſee, they do in 
Spirit of Sal Armoniac; and not only in Uri. 
nous, but in all Acid Spirits, and Volatile Salts. 
And we know that Spirit of Sal Armoniac, is a 
Compound, confiſting of Salt and Water; be- 
cauſe we mixt em in the Retort, and can ſepa- 
rate them again, by pouring upon them an Acid, 
as we can the Acid, or Nitrous Particles, in an 
Acid Spirit, from Water, by pouring them upon 
Filings of Steel, &c. (where the Acid Precipi- 
tates, and Cloſes with the Maſs, (and leaves 


the Water infipid,) to which it has greater 


Affinity; it being Compounded chiefly of Ni- 
trous, and Sulphurious Particles, as appears by 
the Flaſhing of its Subtle Filings, when expoſed 
to the Flame of a Taper.) and if to theſe, i. e. 
to the Spirit of Sal Armoniac, we add Spirit of 
Wine, we ſhall have a Sal Volat. Oleos: Conſiſt- 
ing of Spirit, Water, and Sa/t, inſeparable by 
Fire. And if to theſe, we add Cinamon Bark, 


or any other Aromatic Spice, we ſhall have a Sal, 


Volat. Oleos: conſiſting of Spirit, Salt; Water 
and Oy/; as is manifeſt by its retaining the 
Genuine Odour of the Bar: And as the Fire ſe- 
parates this Latter from the Bar&, fo it unites it 
in the Spirit. So that we grant, that Fire, has 


not only a Power to ſeparate Compounds, but 


likewiſe, to Unite Principles: And this it ſeems 
1 in the Hatching of a Chick; for tis 
hat gentle Digeſtive Heat of the Hen, Cc. 


= 
7 


7 
* 


which 


1 


4 
| 
1 
{ 
I 
1, 
1 9 


ä 


HAY — - 


/ CJ. 
which both Actuates, Separates, and Divides the 
Principles in the Egg ; and Diſpoſes, Contexes, 
and Unites them, into Fleſh, Blood, and Bones 
in the Chick ; without which there would he 
no ſuch Effect. And *tis the violent Action of 
Fire, that Agitates, Diſpoſes, Contexes, and U. 
nites Aſhes and Sand, into that Durable Body of 
Glaſs. And I cannot conceive, but the Frey 


Particles, may ſo Embareſs, wrap up, and by 


Mixing, may confine the Sulphurious Particles 
of the Oyl, into that Pitchy Empyreuma, in the 
abovementioned Experiment ; by only altering 
their Form, and by Uniting with them, as it 


will with Szgar and the Juice of Herbs, in the 


ming of Syrups, &c. when they are ſaid to be 
urnt. 8 1 
And fince it is plain, that the Particles. in the 


above mentioned Urinous Spirits, will be io 


firmly United, and Contexed, by the Affinity, 


or Similitude they have with each other, or at 
moſt by the Actions of the Fire, in a bare Diftil- 
lation, as to evade the Power of \ ſeparating 


them: I cannot conceive, but the ſame Princi- 
ples, may better be Unitedin the Compound, ( in 
which wn are, by Nature ſo nicely Mixed, as 
to ſeem One Homogenious Body) than to be 


perfectiy Separated, in the Firſt Diſtillation by 


Fire. 

And if ſo, Firſt, that Subſtance looked upon 
to be Homogenious, may ſtill be a Chymical. Prin. 
ciple : tho it inviſibly contains thoſe other Sub- 
ſtances, mentioned by the Honourable Author, 
as the Water in the laſt mentioned Sa Volt. 
Oleos: is a Principle of the Ariſtotolians, and 
Moderns ; notwithſtanding it invifibly contains 
Spirit, Oyl, and Salt in it: and it may be the 


Action of the Fery Particles, involving them- 
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ruſhes, or preſſes out thoſe other Subſtances, 
hen it involves, and incloſes theſe, in that 
Black Caput Mortuum; which may be ſo com- 
bined by the gradual Fire, in frequent Diſtilla- 
ions, as at laſt to undergo a conſiderable Degree 
of Fre, without Flying, or Flaſhing. For thoſe 
hings that are combining or hardened by Fire, 


o Separate or Diſſolve them: And tho? ir might 
be ſo modified by Fire, as to remain und iſſol ved 


it a Tindzre ; which ſhews that *twas ſtill S«/- 
phurious, and that *twas poſſible to diſunite *em, 
ind reduce them to their Priſtine Nature. And 
to me, it is no Wonder, that the A707 of the 
Fire, (hould at length, by reiterated Operations, 
not only change half, but all the Qy/y Particles, 
into that Black Caput Mortuum: Since there 
ſeems to be the ſame Reaſon, for the laſt as for 


genious Body, ſeems to make for me; ſince I ac- 
knowledge it, nor purely to be ſuch : a leſs Vo- 
latile Oyl Succeeding the Firſt, ſeems to argue 
the Firſt was mixt with Spirit. | 


2dly. That Hre is the True, and Genuine In- 
ſtrument of the Analyſis of Bodies, ſeems evident 
from the ſeparating of thoſe very Subſtances, af. 
ter which there was no farther Azalyfis. 


3dly, That the Fire does variouſly Compound, 
and alter, the Parts of a Body Expoſed to its 
Aion, I ſhall readily grant: Since I take this 
to be the chief Cauſe of Digeſting, and Uniting 
Homogenious, and Heterogenious Particles in a 
Compound; and that it may be allowed, 2 

8 8 Om 


ſelves with the Oy/y, that at the ſame time - 


ill require a much ſtronger Degree of the ſame, 


in Retified Spirit of Nine, yet when Boiled, it gave 


the firſt. That it aſcended, not like an Homo- 


( 62) 


from Oy! of Auiſerd, may be diſtilled an Fatih 


Powder, (as he calls it) a Phlegm, 2 Spirituss 
Liguor, and a Dry Subſtance, ( as $i pu — 
ed in it,) which have divers Qualities, like 
thoſe obtained from compound Subſtances. Yer 
that Fire, ſflould have Power to Tranſmute Oy! 
into Vater, ſeems to me very improbable ; fer if 
it has Power to Tranſmute, any Part of that 
which is really Oy/, into . Water, &c. it has 
Power to Tranſmute the whole into Water; there 
being no greater ReluQancy in One Part, of that 
| which is the fame, than there is in another, 
which I preſume the Author would not grant: 
This Experiment ſeeming to prove the contrary, 
and that a Phlegm, a Spirituons Liquor, a Dry 
Subſtance, and Laſtly an Acid Spirit in White 
Fumes,fhould come over one another, is no Wor: 
der to me, who grant them to be there, and al- 
low the moſt Volatile, and eaſieſt ſeparable, to 
come over Firſt; and thus the Phlegm being 
moſt Volatile, and very repugnant to the Fier 
Particle fly firſt : A Volatile Spirit confiſting of 
Two Volatile Principles, vis. A Volatile Salt 
and Water, both which have a repugnahcy with 
Oyl, are ready to Fly next: And a Dry Sub. 
ffance, or Sublimate, conſiſting of Two Vola- 
tile Principles, viz. a Volatile Salt, and 2 
Spirituous Oyl, as is manifeſt from its being 
diſſolvable in its own Spiritzuozs Liquor; but 
would ſubfide to the bottom of Water, and not 
melt there, and was ſuſable to the Flame of a Ta. 
or, like Wax, and when Kindled would afford 4 

| Yellow Fame, and partly more intenſly Blew, 
than the Flame of Recliſed Spirit of Wine, and a 
Solution of it dropt in Mater, would Emerge 
in a Dry Body like Camphir; all which, ſhew 
that it was a Body mixt with Saline, but _ 
: L ; U = 
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Sulphurious Particles, which latter having 4 
greater Affinity with Oy than the Two former 

| Subſtances, was for that Reaſon, with more dif- 


ficulty ſeparated from it, and therefore ſucceed- 
ed the Two former in Diſtillation. The Acid 
Spirit, ſeems to be ſtrongly combined with a 
fixt Principle, viz. Salt, with which it has ſo 
much fimilitude, as not to be ſeperated without 
a ſtrong Fre; and therefore aſcends laſt, (as the 
Spirits from thoſe Salte do, as we ſee in Sea Salt, 
Alem, Vitriol, &c. ) in White Fumes, whch ſhews 
them to be of the ſame Tribe, and conſequent- 
ly to aſcend from the ſame Aſſociats: which 
meeting with an A/taly ſublimed in the Top of 
the Retort, would undoubtedly make a LuQa- 
tion with it there, as well as with Ur:nozs Spi- 
rits, Coral, or Lixivious Salts afterwards. This 
indeed ſhews that our great Author, has obſery- 
ed, that an Acid Spirit, may be Extracted 
from Oy/s in general, even from Oyle of Turpen- 
tine, or Oyl of Heart Horn, (as he ſhews in the 
}f rext Page ;) the Laſt of which, is an Animal: and 
t, N conſequently any Thing may be expected froni 
th 007 of Blood, as is from it. Which may decide 
b. che Controverſie betwixt Two Learned Men, 
2. Dr. Chirac, Dr. Vieuſſened; which is, which of 
2 {Wethem- diſcovered an Acid Spirit, from Oy! of 
good firſt. Since our famous Author obſerved 
ut Nit in the above mentioned Oyles, before either of 
ot them which might inform them, it was in 
Da. %½ ed al ſo, tho' tis poſſible, that neither of them 
/ 3 bad it from either of the other; but from their 
W, Neun Labour, and Obſervations CO 
From what has bin faid, it may be inferr'd ; 
Firſt, That Principles are not Tranſmutable: 
from whence it follows, that there muſt be a 
great Fund of each Sort, ſufficient for the va- 
| | TLOUS 
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rious Mixture, and Compoſition of Animalr, Vi. 
getables, and Minerals thorowout the Univerſ, 
2dly, That Various Subſtances, may be contain. MW bc 
ed in One ſeeming Homogenious Particle, fron E- 

which it has it Denomination : And conſequent. irt 
ly that, that great Suppoſition of the Chymiſt, Npar 
may ſtill hold good, That whatever Similar uit 
25 obtained by the Operation of Fire, from a Mi. 

creat committed to Diſtillation; it was for. Iasi 
merly Pre-exiftent in it. And this our Ingenious Mira 
Author grants, in the End of his Sceptical Chy 
miſt, where He ſays, yet it is not denied, but 
© that divers Mineral Bodies, may be Reſolvel ery 
© into a Saline, a Sulphurious, and a Mercuriu Nein 

Part; and that moſt Animal, and Vegerabl: WM 
© Subſtances, may be divided into Salt, Phlcgm, lt 
Spirit, Oyl, and Earth. And tho? theſe Principle; N and 
© be not purely void of all Mixture, they may Wn w 
© without any great inconveniency, be ſtiled El. Wt Li 
nente, and bear the Name of thoſe Subſtances, Wy ſt: 
© that they moſt reſemble, and which are mani Nerin 
© feſtly predominant in them Nor will it bud 
denied, bur that very often the Medicinal Ver ud 

'*zues of a mixt Body, may refide in ſome One Ml Bu 


© of thoſe Principles. rents 
may 

. | high 
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CHAP. II. 


\ 1 TATER may be defined, to be a Con Ine V 
geries of Denſe Principles, endued will 
fuch a Contracted Spring, that it ſeems to Emu; bret 
« late a Solid; or to be Inactive altogether, 45 
Earth, and Salt: and neither Inflammable oy” 
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fly Miſcible with Oy/, or Sulphur : but may 
by a LuQation, when contined with its contrary, 
be violently Expanded, from whence it follows. 
Firſt, That 'tis a Principle; and this is agreed, 


m 
t Närtt from the Unver/o/ity, it making up great 
part of the Terraqueous Globe: and being mixt 


with the Air, and in all Aximale, Vegetables, and 
Minerals, as they are Naturally Compounded; 
a8 is evident, from their Analyſis, in every Days 

Practice. e eee root MCT 
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t 244%, From is Homogeneity, it ſeeming to be e. 
ed cry where the ſame, and tho? it is capable of 
i icing Rarified, by the Action of the Fire or - 


her; yet it is not by that means Tranſmuted or 
Deſtroyed: for it is as Natural to it, to be Ex. 
ded, or have its Figure altered, in the LuQtati- 
Jn with its Contrary, as to Contract it ſelf, when 


1a r 5 
Liberty, and to regain it, or be again reduced, 
es WW) ſtriking NN a Solid, or by Meeting, Ad- 
m {ring and Uniting there, with thoſe of its own 

be ind; as we ſee every Day, in Diſtillationt, 
r. oude, Rain, &c. | | 


) But the Great Bo objects, in his Experi- 
rents concerning Forms and Qualities ; and ſays, 
may be Tranſmured, or Turned into Earth; 
high he endeavours ro confirm, by this follow- 
— Ws Experiment. Having, ſays He, in a Glaſs 
Veſſel Diſtilled fair Water, and ſeveral times, 
Rediſtilled it again; we found, that after eve- 
y Diſtillation there was a conſiderable quanti- 
ty of White Earth, remaining at the bottom of 
he Veſſel : which was more plentifully afford- 
d in the latter D:Nti//at;ons, than the firſt; and 
terefore we had greater Reaſon to believe it 
ould be nothing elſe, but a certain quantity of 
Vater, turned into _— which afforded the 


© fol- 


* * 
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"fol lowing Phenowena : Firſt, Being put into: 


C ag: | | | 

_ Microſcope, in the Sun Beams, it appeared to J 

\ conlift of Parts exceeding fine; which wereh 4 

 , fine in the Microſcope as Hair Powder uſually i; 10 
to the Eye, yet not in the leaſt Tranſparent Ml p, 
|, 24), Being mixed with Water, it turned it in N of 
to a Whitiſh Colour, as the Powder of bie tn 


© Marble, uſually does 5 yer being ſertled in the 
- , bottom, it remained Undifſolved. 3dly, Afte 
after it had been a conſiderable time, in a rel 
hot Crucible, it was neither Diminiſhed i 
Quantity, nor did it inthe leaſt Smoak. 41h) 
It exceeded Water in Weight, ſo as to be equi 
to twice its Bulk of Common Water: being al 
; moſt as heavy as Wood Aſhes, freed from thrit 
Salis; which to its Bulk of Water, is as 1 U 
2% which does not much come ſhort of than 
Weight of White 19 which is twice and hall 
* Heavier than its Bu/k of Water. So that fron 
© theſe Phænomena, we had reaſon to term tix, 
© forementioned White Subſtance, Earth: Conk 
J ding likewiſe, its Fixedreſs, and other 2u 

”. 2000S, . 5 
To which, I anſwer, that Fre, having an En 
panſive Spring; and Water a Contracting Sprin 
and being confined, may ſo Trample, and Clolt 
with each other, as to twiſt themſel ves togetha 
like a Hair in making a Fiſhing Line : beinfere; 
ftmwilſted ſtrongly, different ways, at both en 
and let go in the middle, by a Mutual Lacta 
with each other, will Entangle and Twiſt them 
ſelves, into that Form, we ſee them in the Lin nor 
ſo tts poſſible that theſe Two Principles, (trivin 
with each other, may ſo Entangle and Twiſt there 
ſelves together, like the Hair, as to looſe vou! 
Peorce of both their Springs; and alſo their G/oli 
| lar Forms, whillt in that Poſture, And cone 
N F 
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quently looſe. the State of Huidii and Perſpicu- 
ity, which depend upon it (as I ſhall ſhew here- 
after; ) and a Subſidy to the Bottom. But this is 
not the Tranſinuting of one, but the Uniting of two 
Principles in a Compound: and this Luctation 
of the Athberial Particles may be one Cauſe, of 
the variety of Juices, Generated in the Veſſels off 
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Plants, that are Nouriſhed only by Water, and 
tt Wyvcry probably, is the Cauſe of Acid, and Alcaly's, 
rel clofing in a Salſum, which are not Tranſmured, 
Aout for the time United; and may be again Extri- 
M kated, and Reduced from each other; as poſſiblyß 
be former. For I conceive, tis the Nature of 


QI 
© g_—_ 


Fire, after it has ſeparated the Heteragenious, to 
Cloſe, and Unite with the Homagenious. And 
his, I the rather ſuſpeQ, becauſe it always im- 

arts its Alkaline Nature; as in this Caſe, the 
arned Author, ſeems to prove. For, he ſays, 

yl of Vitriol poured upon this Powder, would 

orrode it: and that by an Effufion of Spirit of 
alt, there was raiſed a confiderable Ferment; 

s when Spirit of Salt is put upon Lapis Stellaris: 
n grants the other, in his Produceableneſs of 
1 LYhymical Principles, in theſe Words. © I know nor, 
ut that the Fre, uniting with ſome Parts of 
CIO Mater, may Form ſome Invifible Concretions, 
which ſticking to one another, may Form Ag- 
Werceates of Powder; as in the Precipitation of 
Ruickſilver, without Addition, the Mercurial 


articles being aſſociated by Fire, began to 
thengrorm very Minute Concretichs, which encreaſe + - 
> LinWnore and more, till they Form a Red Powder. 
kira I have obſerved, that Alchoho! of Wine, be- 


Boy led in a Bolt-head, Hermetically ſealed, 

Would afford a conſiderable Quantity of a 
halky Subſtance, as I have obtained from 
RR, HM ON GS C0 2 9 Ra 
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„Here, that Ingenious Author, grants, that the 
Particles of Fire, may be ſo United with thoſe 
of Vater, as to Form a Powder; as they do in the 
Red Precipitate, from Quicſꝶſiluer, without Ad. 
dition, which is not Tranſmuted, but may be a. 
gain reduced into Running Mercury. And ſuch 
an Alteration as this, muſt be allow'd:; or other. 

wiſe the Principles, could not be ſo duly mixt in 

the Compound, as to ſeem, as they do in many 
of them} but one Homqgenious Subſtance. 


Auliy, That they have a Contracting Spring, is 
5 

— the ſame Arguments, that! 9 
the Nitro-agrial Particles to have One. To which 
may be added their Apr itude, to adhete to the 
Aſperityes of any Body, they ſtrike againſt, 
whoſe Partides being Smooth, and Gisbular, (as 
I thall ſhew, when I diſcourſe of Haidiry:) it 
can ſcarce be concelved, they ſnould do, if they 
had not ſuch a Spring, as would lay hold cf 
and: hang by thoſe Aſperities; as we ſee they 
do, in that which we call Vet ſr. 


34% That they are fo Contraffed,. or Wrap 
ed up, as to Emulate a Solid, or a Particle in its 
Natural State, altogether Lnacfive; ſeems pro. 
bable : Firſt, From its Gravity. 2dly, Becauſt 
no Weight, or Violence will force it into les 
Space; as appears by ſeveral Experiments, made 
by the Academie Del Cimentio. 
T ſhall only mention this one; Page 117: and 
refer to the Book. We ordered a thin large Veſ. 
fel of Silver to he Caſt, and filbd it with Wa 
cr coοed very well with IceZandiStrewed the 
Cover on, with aivery Cloſe Screw; then we 
2 began to Hammer the Veſſebngentlx, Een 
© where, and the —— Silver, ( —— X 
* $1 N of ; ; 


0 6 2 
* ſo little DuRiile, did not ar all Thin, and Di- 
© ftend ir ſelf, as Refined Gold, Lead, -and other 
ſoft Meral do,. Loeſſened and Compreſt, the 
© Inward Capacit 15 of the Veſſel, by Degrees: 
© yer the Water, for all this, ſuffered not the leaſt - 
6 Compreſſion 1, for at every Stroak we perceived it 
to oe: thro* the U eſſel, at all the little Pores 
* of the Metal; as Quicſſilver, when preſt with 
a piece of Leather, ſpurts thro in little Drops. 


Lofty, That it is capable of being Expanded 
violently, by a LuQtation with its contrary ; 
ſeems Sanibel, by this Accident. 1 know one 


that was making Bullets; who to gain time, and 
to cool the Moulds ſooner, put them into Wa- 


ter: but upon the pouring in of the next Melred 
Lead, it was drove out again like Shot, by a 
ſudden Expanſion of the Water, with an Exploti 
on, and Noiſe, not inferior to that of G2 

der, fired in a piſtol; but that Water is capable 
of Rarifaclion, and not at all Inflamable, nor ea- 
fily Miſcible with Oyl, are things fo well known, 
that they need no robation. ä 

Its Relara, or the Sympathy, and Anti par hy, 

that it has with the other Principles, has bin 
ſhew'd already above. Mr. Boyle, makes the 


like Objections againſt Spirit; but og which 


aufw-ers theſe, anſwers thoſe. | 
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Fu E Two Indliive Principles, viz. Earth, 


no other Similitude or Diſfimilitude with the 6: 
ther Principles, or with each other, than what 


ol a Eyſer. Thoſe differ in Size, which take up 


de Indefinite. Thar is, Heavieft, that contairs 
_- moſt Matter in Leaſt Room; and theſe Iikewiſe 


ward the Centre; as the Adtive Particles, by theit 
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and Salt, having no Spring at all, can have 


reſults from Figure, Size, or Weight : and the 
by-theſe they may be exceeding Different; yet 
the Excellent Dr. Grew, reduces thoſe that dit. 
fer in Figure, or Superſicies, to theſe three Gene- 
rals, (in his Explication of the Nature of Miz 
ture.) viz. Such as can Touch but in a Point, 
or in ſome ſmall Part; as when Two Particles 
meet, that are Globz/ar, or otherwiſe Glibbous, 
2dly, To ſuch as can Touch in a Plain, as in the 
Conjundction of the Sides of Triangular, Quadrat: 
gular, or otherwiſe Flat Particles. 3dly, Ty 
— as can Touch in a Concave, as when one 

art of a Particle is admitted into the Concave, 
or Hole of another; as a Spigor is into the Hole 


More or Leſs Space; and thoſe differ only as 
they are Bigger or Leſs; tho' the Degrees may 


can difter, but as Lighter, and Heavier, tho? the 
Degrees may be Innumerable. So that theſe, ha. 
ving no Spring, can have no Marion, but what 
xeſults from their Wezght, which will be only to 


Spring, extricate themſelves from them. As fot 
/olatile Saks, I conceive there is none Poſitively, 
by wy wer ibck 4 than ag the Tame, tht 


1 V5 eſis 4 u 
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is carried in the Tallons of the Eagle, may be faid 
cs be Volatile. For, I conceive, all Volatile Ur:- 


nous Salts,, are compounded of Saline, and Sul. 


phurious Particles; which being long digeſted 
together, and by that means cloſely United to 


each other; the Fire, eaſier than it can Separate 
b Wthem, will Szblime them both together; Vo- 


ve ile, or Sulphurious being ſuppoſed to be Pre- 
0: dominant, and therefore carrying the Ft along 


at with them. And I conceive, tis by this means, 


10 that the Saline puts on the Nature of the 82“ 
ret Npburious: and ſo becomes Folatile Alkaly, or Uri- 


if- WM nous Salt, capable of making a Luctation with 


ne. Acid, which it would not otherwiſe do. 

iv. And that Volatile Alcaly Salts, do Participate 
nt, Nef Slphur, ſeems to be confirmed by theſe Three 
les Reaſons; Firſt, Becauſe they are generally Di- 
ui, ſtilled from ſuch Bodies, in which Sv/pher is a 
the Predominant Principle, and with which they 
4 bave bin long Digeſted : as from Soor, Urine, 
To Bad, &c. by which, we may conceive them fo 


one cloſely Context, and United, as above. 2d!ly, Be. 


we, ¶ cauſe, being mixt with a Solution of Mercury Sub- 
lole Nlimate, there will refult > Whire Precipitate; 
up hilſt Fixt A/&a/y's, that are free from Sulphurs, 

as cauſe a 7e//ow. 3dly, Becauſe, Niter when melt- 
nay Wed alone in a Crucible, will not take Fire of it 
aim elf; yet upon an Addition of Sal Arnoniac, it 


the W4rmoniac contains a _ by which the Niter 
ha: Nis excited, to ſuch Exploſions. To which may be 


phat added, what the Honourable Boyle, ſays upon the 


to. ¶ Mechanical Origin, and Produttion of Volatility. 
beit MW viz. That by copious, and proper Addjraments, 
"which may be much more diſpoſed for 4vo/iz- 


F4 


flaſhes vehemently - which ſhews, that the Sa! 


' on, than is neceſſary for their own Volatility, 
"and whoſe Particles are of ſuch Figure, at 


* are apt to faſten: to the Body to be Eleva 

1 ad by frequent LAs not Cl Sehr, bn 
Jall Metals may be brought over in Diffillatios. 
Not by being poſitively in themſelves Volatile, 
but by being held by theVo/arile, ſeem to be ſuch, 
being carried along with them” 


_ — = —— * _ FIT 2 * r 
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| N O W having ſearched out, and eſtabliſhed 
| the Number of the Principles, viz. Eight: 
of each of which, I conceive there may be ant 
qual Quantity u ad pondus ; and to take up an 
Equal ſpace in the Chaos. And having ſheun 
that thoſe that are Similar, do eaſily Aſſociate, 
and Unite with each other; and that there is a 
Luctation, and Difficulty of Union, betwixt thoſe 
that are Heterogenous, and Diſimilar. 
Let us ſuppoſe then, (as in the Creation ) all 
thoſe Particles both Acfive, Paſſrve, and Mean, 
of which the Liverſe is now compoſed, in that 
Order we ſee it; to be confuſedly jumbled roge 
ther in one diſordered Lump or Maſs : in which 
Fluid, and Springy Particles, are ſo Intricately 
Entangled with the Grave, that they are not able 
to exert their Motors, but lie at as much Eaſe in 
the Centre, as the Surface; and the Grave, and 
Fixt, as eaſy in the Surface, as at, the Centr: 
We cannot but conceive, there being fix of the 
Alte, Fluid Principles, to two of the Ext, © 
| ! mingled together; but the Body that 1 
 lults from theſe, thus mixt, muſt: put on tht 
Form of a very Tenacious Euid. Which ſome « 
Ms FE * a 1 R the 
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the 4nczents, have yery properly called Lie, 
from iavs limus, ab Hus vel invos pro unum involuo, 
by which is properly ſignified, a very Tenacious 


Huid, or Viſcous Slime, (e dd haus ver. 


like the bite of an Egg, or Birdlime; which 
ſome deſcribe thus, We eſt pre mordiale omnium 
rerum Principium : others thus, Die eſt Materia 
Cali & Terre in formis que primum ex nihilo 
falta eft : others call it chaps biatus tenebre, a 
alva, biſco, by which they ſignifie a Dark ga- 


ping Gulp b , OT Abyſs, or ſomething moſt ob- 


ſcure, and define it to be Rudis indiageſt aq; moles 
in qua omnia erunt confuſa & commixta; others 
call it, Materiam ſive Maſſam confuſam ab initio 
hiantem. All whichprobably were taken from, orat 
leaſt do very well agree with, that deſcription of Mo. 


ſee, in the Firft Chapter of Geneſis, where he ſays, 
In the Beginning, God made Heaven, and Earth , 
and the Earth wes without Form, and Void: and 


Darkneſs was upon the Face of the Dec. And in 


this, all the abovemenrioned, ſeem to be contain- 


ed; In the Beginning, God made Heaven, and 
Earth, i. e. He made that Maſs, conſiſting of 
thoſe different Particles, out of which the Hea- 
ven, and Earth were Formed, and do now conſiſt; 


all Things being Formed out of like Particles, by 
which they are conferved. 2d!y, Becauſe the E- 


laftic Fluid moble Particles; were much greater in 
Bulk, than the Grave, and Eixt; it would Sz. 
Beau ſeem to be all Vater, or Fluid. zaly, 

cauſe Elaſtic moble Particles, were ſo combi- 
ned with the Fixt, that they could not exert their 
Motions; Dar na ſa wa. 7 the Face of the Deep: 
for where there is no Motion, there can be no 
Light. 4thly, Becauſe, the different Particles, 
were confuſedly Entangled therein, with each o- 


ther; twas a Tenacious. Subſtance, wy uf 
Frgp: WS 5 ; Fe 08 FD e 5 = or m. 5 
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Form. And, 5thly, Void; becauſe under theſe Cir- 
cumſtances, it was incapable of it ſelf, to pro- 
duce either Living Creatures, or Plants; or to 
be Adorned with any Order. 

But as the Heat flowing from theBody of the Hey, 
in Incubation ; puts the Particles contained in the 
Egg in Motion : ſo we may conceive the Particles, 
thus contained in the Ne, or Chaos, when the 
Spirit of God Moved upon the Face of the Wa- 
ters, by the Divine Will, and Command were Ac. 
 Twated, and Moved, i. e. thoſe contrary Elaftic 
Particles, being incloſed with the F:xed in the 
Chaos, began to ſtrive amongſt, or within them- 
ſelves, that is to exert their Expan/rve Powers ; 
which becauſe they were commanded, could ne- 
ver Reſt, till each one by Extricating it ſelf, had 
obtained its appointed Place. 

From whence it will follow, that the moſt 
Subtle df the Ætherial Particles, would firſt Ex- 
tricate themſelves; being capable, by reaſon of 
their Minuteneſs, to force thro a leſs Space, and 
having a ſtronger Spring, in Proportion to their 
Bulks, ro make their Paſſage, and from thence 
to Aſcend by the Protrufion of others, ro the Firſt 
and Higheſt Place: and to conſtitute the Warers 
above the Firmament. Which by reaſon of their 
exceeding Mzinuteneſs, Ela _ and Activity, 
may be, very properly, called Light; either as 
they are the Material Cauſes, or becauſe Light is 
nothing but Subtle Matter, Violently Agitated; 
and poſhbly may be there Reſerved, and Separa- 
55 from the Inferiour: as being a fit Marrer, for 

e Reſpiration of a Spiritualized and Glorified 
Body in the Habitation of the Bleſſed. ' 
After theſe, the Operation, or Efficacy of the 
Pjivine Word, continuing; the next moſt Subtle | 
EAtberial Particles, would Extricate themſelves; 

aaa * 5 
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. {Win doing of which, we may ſuppoſe, they would 
„ meet with ſome Nitrou Particles of exceeding 
o Wſubtlety ; and by making a LuQtation with them, 

would drive them away alſo, and Aſcend in like 
„ manner, to the next Higheſt Place. And as theſe _ 
x by their Spring, Extricate themſelws, and by Ex- | 
+, Wpanding, Aicend higher; ſo thoſe that have no = 
e fring, falling into their Places, and by being de» "Bl 
. Moreſt by theſe, muſt neceſſarily fink Lower: thoſe 4 
c- that are next moſt ſubtle, follows theſe; and fo on, 
ie ll all the Springy Principles, have Extricated 
e themſelves, and by Expanding, and Dilating 
n. WW themſelves, have forced the foremoſt to an incon- 
ceivable Diſtance. And the Grave and Fixed, be- 
e. {Wing as it were the Feces, or Caput Mortuum, of 

5 the reſt, are ſubſided to the Centre, or Mid- 

dle of all the reſt : as the Breath, or Fume of a 
& WW Furnace, diſpoſes it ſelf to the Figure of a 
Room; fo the lighter parts of the-Chags, circu-  - 
of Wl larly to its Determined Beunds. Which done, 
d che Evening, and the Morning were the Firſt Day; 
ir the Evening, of Darkneſs, Mixture, and Confu- 3 
ce /n; and the Morning, of Separation, and 'Pro- © 
ſt duclion: when the Ave Particles cauſing Light, 8 


rs Wt vere ſeparated from the Inactive, hindering Light, 


ir and cauſing Shadow, or Darkneſs, 
y, From whence it follows, that God Created the 
as Chaos, ox Seed-plot, containing all the above men- 
is Il tioned Differing Particles, of Nothing: and pla. 
Le it in an 22 — Space, or Vacuum, that 
a-, where there was nothing to hinder the Parti- 
or ces contained in the Chaos, from Expanding 
% themſelves ad inſinitum; if they had been capa- 
ble of it: for all Ceated Matter, being contain. 
ne ed in the Chaos, there could be nothing Material, 


le beyond its utmoſt Limits. From whence it will 
„„ „ 
1 1 That 


\ 
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That, when the Ttherial Expan ſive Particles 
kad Extricated themſelves, from the Combining 
Particles, in which they were Involved, and li. 
tangled with in the Chaos; there was nothing to 
| hinder them, but that they might Expand them. 
ſelves to theÞ utmoſt Bonds, ſo as to be torally 
at Eaſe, or Void of all Compreſſon. In which 
Condition, they muſt neceſſarily take up mon 
Room; for if this Inferiour Air, which of all the 
Expanſiue Particles, is moſt Groſs, and leaſt ca. 
pable of Dilating it ſelf, may be ſo far Expandel 
as to take up 520000 times more Space at one 
time, than another, as has been proved by Expr 
riments made by the Honourable R. Boyle, for 
that purpoſe (in which probably twas neither Ex 
panded, nor ' condenſed, to its utmoſt Degree; 
thoſe Springy Particles, which are gradually more 
ſubtle, and more Expanſive than «ach other, 3 
they are more Diſtant from theſe, to many Mil. 
lions of Miles, muſt take up many Millions cf 
times more Room, than they did in the (Hao. 
From whence, 2d/y, Tis manifeſt, that tho? they 
rake up abundantly more Room, yet they do not 
do it Adequarely, but as their Parts recede from 
each other, ſo there is many Vacuities bet win 
them. As a Ball of Iron, being beaten, and mad: 
into the Form of a Warch Spring, and ſuffered to 
Expand it ſelf, will take up abundantly mor 
Room, than when it was in a Bal! becauſe 
its Parts receding from each other, leave great 
Spaces betwixt em; tho' it Adequately, i.“. 
Totally fills no more Space, than when it was 
in a Ball: as may be Experimented, by puting it 
into a Veſſel of Water, which it will Raiſe no 
higher, than when it was in a Ball. From whence 
it follows, that, that Space that is filled up with 
8 | Particles 
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1 zdly, Thoſe moſt ſubtle, Light, and moſt Ex- 

> 0 nb e Elaſtic Particles, that firſt Extricated 
em nemſelves from the Chaos, were thruft forward 
al y thoſe that ſucceeded, till they came to their, 
ich Npppointed Place: Hence it follows, that none of 
5 hem are Poſitively Light, or do Naturally A/- 
the 


end, any farther than they are forced, (beyond 
he Expanſion of their Springs) but are (beyond 
his) in a State of Force; being kept at that Diſtance 


one Ady the Protrulſion of the Inferiour Particles, they 
: reſt upon: ſo that all of them, even the moſt 
— alle, have a Natural Tendeney to the Centre, 


or ſome Degree of Gravitation. 


Hence, Laſtly, That as ſoon! as the Firſt, had 
„obtained their appointed Place; all the interme- 


nous Degrees, one more Groſs than another; e- 
0. ven from the Waters above the Hrmament, down 
hej Ito the Centre. This Separation of the Active 
not A Springy Particles, from the Grave and Fixt ; and 
rom I the Placing them Regularly, the Heavieſt, viz. 
vin the Earth, and Water in the Centre; next the 
ade A7; and Io on to the Firmament, or that Solid 
d to Orb, that divides that Cz/eft:al Uniform Waters or 
ole Fluid, in the Habitation of the Bleſſed. From 
wk BY thoſe Heterogenious, Miſcible Particles in its 
*. Cncave ; was the Work of the Eirſt Day. + 
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rticles thus Expanded, cannot be Adequate Ple- | 


diate Spaces were filled up with Particles of va- 


e 


CHAP. Xi. 

8 A ND the Making of thisSoizd Orb, or Fr. 

| mament cretaua Firmamentum, vel Sol. 
dum guid, Tees Solidus, verſ. 8 and 9. was the 
Work of the Second Day. FE ares 


And here, I conceive the Word Hrnament, 
may be taken; Firſt, either for that Solid 0-1, 
in which the Fixed Stars are placed, and are 
as I conceive, ſo many Protuberances, or Hemi/. 
poorer, in the Corcave of that Orb, of the ſame 
ubſtances with the Orb, (with which they ate 
ceontiguous, or at leaſt do adhere,) which is 
made, as may be * of the Groſſeſt Pan 
of thoſe Cæleſtia! Particles, above the Eirma- 
ment; which being Minuter, and more Subtle 
than any below, may be laid Cloſſer and Finer 


together: and therefore being United into a 


Solid, is more capable, as having leſſer Pores, 
of ſetting Bounds, to all the Inferiour Particles: 
And is cherefore a proper. Inſtrument, to divide 
the Waters, or thoſe Pure Huid Incorruptible 
Particles, that are above that rrmament, in 
which the Sur, Moon, and other Lights are 
laced, from the Waters below the Firmament. 
Which Orb may be called a Firmament, not on- 

ly becauſe tis Solid; but becauſe it Fixes, or De- 
termines the Bounds, of all that Fluid Matter 
betwixt it, and the Earth. *Tis called gad, ab 
ben finis terminus, ut ſit limes & terminus, ix. 
feriorum a ſuperis, as Ariſtotle will have - ; 


— 


CC 
but rege £7 weave, the Firſt ſignify ing it Sub. 
ſtance, the Second its U/e ; are both Emphari- 
caly expreſt in the Hebrew Word Rakiah which 
Moſes uſes: which properly fignifies Solidum 
Expanſum, a Solid Body ſo Expanded, as to di- 
vide the Waters from tlie Waters, or to ſet 
Bounds to the Springs of the Fluid it contains. 
Or elſe 2, It may be taken for all that Eid 
Matter, betwixt it and Earth, in which the Sun, 
and Moon are placed, and Fowles Fly. Which 
may be called a Firmament, quia firmat Terram, 
becauſe it fixes, and Supports the Earth in the 
i, Centre. Or 3dly, it may be taken for that Solid 
„ 0rb, and all that Fluid Matter both together, 
re and ſo it divides thoſe pure Izcorruptible Waters, 
iſ. What are above it, from thoſe moſt Corruptible, 
ne that are below it, which are the Seas, &c. And 
re that which divides Vaters from Waters, or Fluid 
is from Flu:d, (for tis in this reſpedt, that the - 
m tberial Particles bear an Analogie with Waters,) 
: muſt be Solid ; becauſe there is no Mean, that 
tle will divide Fluid from Huid, but Salid; & vox 
xr aim aqua, Genefi iſt ver ſ. 6. ſumitur pro tota il- 
a Nanateria liquide que primo Die Creataeft, Sanft. 
s, WM rim. Heb. Lexicon 1379 ſub . : 


S. Ly 
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CHAP. XII. 


N OW, moſt of the moſt Fluid, and Sprin- 
gy Particles, viz. Ather, Niter, Air, 
Spirit, being ſeparated, and ſome of them pro- 
truded to a vaſt' Diſtance, from the Grave and 
Fiat, viz. Earth and Water, Oyl and Salt; we 


ma 
5 7 


would Shodr out into Fegerables. - As for Exam 
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RT 
may conceive the Earth, or Terraqueour Gli 
4 to grow Dry, in reſpect of its former E 
ſence, and to tend to the P roduction of 2 Con: 
pound : that is the Grave and Frxed Particles, be 
gan to be abundantly Predominant; and became 
again Tenacious; by Reaſon of their Numb 
So that thoſe that remained of the Sprivgy, eoult! 
not Extricate themſelves,” withour carryin 
. 2 along alſo. And in this Poſture; we wa 
conceive, that the Spring Pattitles; fowin 
from the Cemre to the Surface, butt be vx 
riouſly Entangled with the Far in the Paſſape; 
and by their Luctation would form various Com 
poſitions of them, into various Bodies: Whith 
258 by their ftrogling, they approach the'Surſai 


ple, ſuppoſe ſeveral Globules' or Bubbles of dif 
ferent: Compolitions meeting in the Szirfar, 
ſhould there be encluded in One larger, and al 
- of them Participating in ſome degree of all Ii 
Particles, but chiefly of One, 2, Or 3; Nc. as 1 ene 
the Figure; ſuppole the Globules 25, 3, 4, 5, ti 


be included in the Globe 25 cd, in the SurfatM A 
of the Earth: and in the Globule, 2, to be id, 
Compofition of ther, Niter, Air; Air pin 


dominating 
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he nin ins 55 to be a Compoſition of V. 
„, Niter, Earih; Water predominating: In 
*., Water, Oyl, Earth, and Vater, being of a 
be nearer Mixture; but Water. (as being a Vehicle 


4 
” 


me ro all the reſt) Predominating,; I ſay ſuch like 
et, WMixtures, being contained in ſeveral Giobules, 
ul Wn the Globe 2 bc da Fermentation, or Luctation of 
ws WP rinciples with each other, in each Globule, will 
ny WExpand each in particular; and conſequently, that 
ri Wy hich contains them all. Which becauſe it can 


either be towards a, d, c, the. Earth in thoſe 


Parts Refiſting of ir, it muſt be towards b, inta 
oe 477, there being leaſt Reſiſtance that way. 
hit Wut as it extends towards b, to the. ſides 4, e, 
fait Wy reaſon” of the United Preſſure, of the yer 
am oft Earth and 8 will cloſe toge- 
di ber, and cauſe the whole to Shoot into a Plant: 
fac, Which by reaſon of its Tenderneſs, and the Pref 
dl ure of the Azmeſphere, will be in a Taper, or Co. 
te ! Form. For the United Forces of the con- 
s ending Particles being ſtronger in the Centre, 


jolence; but as the Body gives way to them, 


yeakned : and conſequently the Preſſure of the 
itmoſphere, will there have more Power over 


gether, and the farther the cloſer. So that 


Dee paſſage ; thoſe in 3, ' Lymphadut?s ; thoſe 
fr 


And as Particles, or Compoſitions of the-ſame - 
be ad, in their Endeavour for Liberty, ſtrike: a: 
pie inſt, or meet wich thoſe ſeveral Veſſels, and 
Jating a 5 there 


* 


nd is farther Extended, ſo their Springe will be 


em, and force them into leſs Room, or cloſer 


the Globales, that contain ſuch a Compoſi · 
lon, as is in the Bubble z, will, being thus ex- 
ended, form Air Veſſels, or Long and Slen- 
er Tubes, or Pipes, thro' which the Air may. 


4 


ill there refiſt the Armoſphere with the greateſt 


'the:e find a Paſſage Adæquate to them; and; Ml bei 
Compoſition of the ſame Nature. with then, WB 


/ . 
„ 


they will eaftly, mix with it, thruſt that folio! 


vards, and Extend and Augment the Whole An 


But becauſe it cannot be ſuppoſed, that thef T. 


Compoſitions, ſhould be ſo exactly Made, bu wo 
that they will carry ſome Cruder Particle alon Hall 
with them, which being there ſeparated at rhei Has 
very Entrance by Percolation, will ſtick: then WM. ! 
and form the Root; Confiſting of ſuch - Spuny tha 
Particles, that will eaſily imbibe ſuch Liquors Mer. 
or Fluids, that they wete before Mixed with 
and are there ſeparated from. 
From the various Combinations, or Mixture 
of theſe Particles, in Conjugation, . Proportion 
and Location, Reſult the Three Great Generals, WB:7, 
Viz: ' Animals ,"'Vegitables,. and Minerals. i 
the Firſt of which, ſuch Sa/rs, that have been bei 
long Digefted, and cloſly Uinired with. 0% ial 
Pazticles, and by that means obtaining the Ne 
ture of a Volatile Alkaly ſeem to abound, In th lo 
Second Acid, or Mitrous, and Watry Particle pre 
And in che Third, Saline, and Fr. 
Which latter, the Sacred Writer makes 10 
mention of, may probably be conceived, to bs 
Generated this Day : For we muſt ſuppoſe, that 
| the greateſt Part of the Springy Particles, wen 

ſeparated from the Chaos, and the remaining pf 
being moſtly Denſe, and Ponderous, were grown 
Tenacious (as above) eſpecially . towards in 

Surface, And as the Inadlide Terrene Particle, 
by their Weight would Subſide to the Centre; 
ſo meeting in their way, with the Saline, àu Af 
Agucdus, they would Precipitate the Former, 

and Preſs the latter, being Light and Fluid, io 
| wards the Szrface, which 5 their Pafſage would p t 
meet with more of the ſame Kind - Ma." 7 


r "" N I 
* 7 
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", Wl By.cheir Haidiiy would creep betwixt, and. diſ- 
or Ml folve the Combinations of the Te7rzne Particles“ 
e And then 2d1y,Belng aſſiſted by thePreſſure of the 
eu T-rrene, as they deſcended towards the Centre, 
ut Wwould by this means Form themſelvesCharels, to 
00 WMallParts of theSz/face,which they would enlarge, 
ci Was they encreaſed in Quantity. 
Now whilſt this was done, we muſt ſuppoſe; 
at there were vaſt Quantities of the Salphurioui 
ons 9 67 Particles, lodged in many Places, eſpe- - 
ith, all near the Surface, they being lighter and 


glabrous; and as the Saline, and Watry Parti- 


ane er fell upon theſe, in their ; __ to the Super. 
ion, iet, by 2 LuQarion with theſe Diſſimilar, and 
als mi nous Particles, they would be Rarifted in- 
16 pour. Which Vapours being impatient of | 
been being: pent, they would Exert their Forces in 
Oy) Walt Exploſions, and make the then Yielding and 
N enacious Earth, give Way to them, (as the 
the: loid Mettal, in making of Glaſr does, to the 
let. Breath of the Artificer,) and Form. vaſt Cabities 
Init, and at the ſame time Raiſe it much higher 
 n0 pon the Sur ſace; which would make fuch Irre- 
0 by Rarities, às we call Hille, and Mountains. 
that Wind theſe Cævities being filled with Vater, that 
wen rould Subfide into them, make the Repaſitaries 
1 5 : 3 \ 


This Account of the Formation of the Moun- 


s is aint, cannot be thought ſtrange 3. ſtnce we have 
icles, n Account in latter Ages, not only of vaſt 


haſmes, made in the Earth, but even of New 


y— 


being Similar, i they Mx Unite. And Firſt, 


* [4 n 4 


irt; 

aud on the Dry Land; and New Iſlands eaſt up 
rmer, WW the Sea, by a violent . Explofions,. of ſuch 
1, t-Wubterrancous Vapours, (the Vulcariian Iſand. 
vould d the Meditaramean Sea, ate faid to be of this 
v hich per.) Tho' it cannot be ſuppoſed, this is the 


6 © © POOP 3 
only Cauſe of all Hills, and vl re 01 
the Face of the Earth; but only of thoſe Hiy 
Mountains, that ſo vaſtly exceed others: For a; 
there are different Soils, in its Surface, ſo ſome 
being more Porous than others, would 
ſooner, and that which Cruſts ſooneſt would u 
main Higheſt. e ee e 


2d, As the Waters Flowed to the Surface d 
the Earth, ſo by reaſon of their Huidity; thy 
would be Directed to that Part of it, when 

were feweſt of the abovementioned Irregular; 
ties, or Hills: and in their Paſſage, would make 
themſelves Chanels, indented in and out, as mr 
ſee the little Streams, that are preſt out of the 

Subliding Mud, in a Poo! new drawn will do; 
till they meet altogether; and by their Vola. 
i Form that Bed, in that tender Earth, i 

TOR that vaſt Quantity, we call the Seas, ar 
, 1 * 6 - + : . 2 Sia 


_- When not only the Springy Particles, had Ex 
 tricated themſelves, but the Warry were collecte 
into the Seas, and the Dry Land appeared, cove: 
ed with Vegetables : We may ſuppoſe the Earl 
being Dry, was * Porous; by reaſon of the 
Interflices and Paſſages, made by the Elafii 
Springy Particles, as they iſſued out of the our 
face. And therefore | 


34% . The Saline, and Sulphurious Particlth 
being ſtill the ſame, would ſtill A& upon eadlfif 
other. (This I preſume being the only Centr 
Fire, that is in Nature,) and by their Ludationi 
ſtill raiſe ſuch Subterrancous Vapours: wic 
. now when the Earth was become Dry, woull 
not have the ſame Efe&s, as to raiſe Hille aul 


Mountains, ( except upon (Extraordinary _ 228 


3 - 
ons.) But the Earth being now Pervious, they 
would Diſſipate, as they were Generated, and 
{ tho? its Pores to the Surface; and in their 
A baſſage, if they meet with ſuch Terrene Mix- 
tures, as were fit for Mineral Concretions; they 
1 would combine with them, and Precipitate into 
Metalline Oars, or _—_ Rocks, according to the 
Parity, or Impurity of the Saline, and Sulphu- 
* rious Principle; and different Percolations thro? 
: Finer or Courſer Earth. And poſſibly it may be 
1 for this reaſon, that there are but few Hills, 
Joy but what are.Repleat with Minerals... i. 
"MM The Saline, and Sulphurious Vapours, I take 


abe to be the True Demogorgon of the Philoſophers, 
: ior Grandfathzy of all the Heathen Gods, i. e. 


Mettals;as is manifeſt in many of their Writings, 
particularly in Glauber Sandivogious, and Lenozes : 
And is apparent, from the Sulphurious Vapours, 


ind Oars; and the Fuſion of Metals. And 
when they adviſe us to reduce AMezals to their 


* Firſt Principles; they mean no more, than into 
dye. ach Vapours ; Which when you have done, you 
7nd reed no more, but by divers Percolations, and 

s Subtilizations, + to get their ſpecifying Parts for 

f the 7 \ f 
11 he Meliorating of Mettals. For we lee there is 
2 no other difference betwixt the Crude Fuice in 
che Roors of Vegetables, and the Fineſt Mixture 
Nin their Flowers, and Seeds, Or betwixt the 
il le in the Stomach, and the Higheſt or Moſt 
cadre Spirits in an Animal, than what proceeds 
nom Purification,andSubtihization; which are per- 
aim emed by Percolation, and Digeſtion. And ſince 
hide 474 15 Uniform in all Her Aions z we may 
-oul{{ſ9"48* the ſame in Minerals: And then, if there 


ay ſuch Thing, as the Melioration, or Tronſ- | 
ions of Mertals ; the way is Plain and Fats. 


and Odours that ariſe from the Attrition of Szones, 


, 


_ own Orbe; and by him Condenſed, Compatted, 


we ſee by our Looking-Glaſſes,) for the Reflecting 


We H A P. XIII. 


B T we will leave this at preſent, * 
proceed to the Fourth Days Work ; 
which God made Lights in he Firmament x 
Heaven, or theſe Great Bodies, or Wanadriat 
Stars, which we commonly call Planets , tv 
gether with their Satellites: which are to Dj 
vide the Day from the Nights, and to be for Sign 
and for 852 ont, and for Days, and for Tears. Fir, 
75 conſider their Subſtances; adi, ther Figures; 
br , their Poſition, and Orbs ; 4thly, their Nun 

ers ; 5thly, their Difference; and 6100 thei 

Motions. 

And Firſt, as to their Subſtances ; I concein 
1 to be made by the Divine Architect, of the 
ſame Particles (like the Firmament with theit 


and United into Vaſt Solid Bodies: Politha like 
Metallic Speculums , Fixt, and Iper{picuou 
Theſe Qualifications makes them more Apt, (a 


of Ftheri:l Particles: And becauſe the Planet; 
do.Reflet them farther than, any other Bodies; 
therefore thoſe thar are moſt Luminaus, or kt 
fell them fartheſt, muſt have theſe Qualifice 
tions ig the Moſt Eminent Degrees. 

24% Their-' Figure appears to be Spherical 
conlidering their Magnitude; But like the Earth 
ng 6 "of Inequalities, ' as it does of Hi 

and Valley. r; as ſeems evident by their Darko 
ew" Neither rſt oy be underſtood, to be 

1588 F iet tee f * altogethe 


„ 3 


* 


altogether Solid, that is, every Particle contain 
ed in the Hgure, muſt not be ſuppoſed to be the 
ſame as the Whole, 

by Reaſon of their Gravity, (i. e.) 7 
taining more Matter in leſs Space, the 


United into a Se/id or Firm Body,) would De- 
ſcend Perpendicularly : But that their Inner- 
parte, are more Porous, or Concave filled with 
the Lighter Air, or tber of the Superiqur 


Orb, like a Ship upon the Sea, which tho? ſome 
Parts of it, are Heavier than Vater; yet its 
Concave, being filled with Air; and therefore 


much Lighter than Water, the Whole being ta- 
ken together, and conſidered as one Bo ſy, is 


Lighter than ſuch a Bulk of Water, (and there- 


fore Stoims) the Air contained in its Pores or Ca- 


vl leflening more, than the Great Guns, oF 
$o 10 Par : 


ts of the Ship, exceeds the Weight, of 
Water. In Jike manner, the Planets, with their 
Satellites, for the ſame Reaſon, Float upon their 
determined Orbs; when Poſited. thereupon, as 


they were on the Fourth Day. On which I con- 


—_ 3 

3dly, They ere Placed according to the Pro- 
lemaic Hypotheſis ; in ſuch a Degree of the A- 
therial Fluid, as was Adequate to their Gravities, 


One under the other, as firſt Saturn, next api. 


ter, then Mars, then the San, then the Moor, 
and the Earth in the Centre of All, about which 
they move, As is evident from hence, becauſe 


they may not be in Conjundlion with each other, 


but likewiſe in Oppoſition: and that the Moon 
s Loweſt, is plain; becauſe it makes the Grkat- 


ft Parallax, of an Planer, the Sun the Greateft = 


next, Mars next it, £7c. Moreover tis mani- 


teſt, that Planet, to whoſe Orb, that Common 


* 


le, or Out: ſides; for then they, 
con- 

| xpan- 

fon of their Particles being hindered, by being 


Orb above, viz. rhe Orb of Mars, as Vater b 
Graſſer, than Air, or Earth than Water; andy 
wuch Lighter than the Orb below, or the Cr g 


\ 


: Diſtance of the Centre, has he Leaſt Proportin 
that has the Greater Grcuit about the Exh; 
And ſo the Orb of Jupiter Encompaſſes that dd 
Mart; and for the ſame Reaſon, is containel 
. within the Orb of Saturn, the Convex of the 
Lower Orb, filling up the Concave of the 1. 
er; the Onvex of 5, 
"cave 


vis. Which we muſt neceſſarily conclude fron 


" quemadmodum in Aqua & omni Humore fe un 
, ft," ite in dere ſpififfima queg; defidunt, as & 


Mater. betwixt Saturn and the Fit Stars, | 
take to be peculiar to thoſe Start; tho? perhagpf 
there may be many other Planet, betwixt Mu: 


_ 


Fopiter, filling up the 

cave of Saturn; the Convex of Mart, that d 
=o 
_ The Inferiour Orb, as for Example, the 0 
of the Sun being as much Groſſer, than the ven 


Luna, as Denſer than the other, & ſic de cet. 


the Continued Rarifaftion of the Ætherial Pari 
cles, in the Diſtance betwixt each Orb; fa, 
Omnis Air quo propior eft Terris hoc ſpiſtu, 


neca argues, but then it will follow, 

© 4thly, That there ate but Five Planet:; Mr Wii 
tury and Venus Numbred among the Satellite: hi 
and conſequently, but ſo many Orbe. By On 


I underſtand that Fluid Matter, on which vd 
Planet: Move, i. e. all that Haid Matter, don 
twixt the Earth, and the Moon, I take to b 


the Orb of the Moon; and all that Fluid Matin at 
betwixt the Moon and the Sun, to be the ess 
of the Sun, and its Satellites; and ſo of Mail 
Japiter, Saturn, as in the Figure.: That 2 


turnand that Solid Orb, unknown to us. 


050 


* 


— 
* 


* 
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ty, the Planets being in this Poſition, by 
Reaſon of tha Denſity of the Fluid Matter, on 


which they Fat; they cannot Deſcend Perpen 
Jn, calarly, by Reaſon of the Weight of their On f, 
lier . they cannot Aſcend, but Prefs the Orb 9 
downwards ; which, being Compoſed of Sprin- 
e Particles, Reſiſts with a Counter Preſſure Up- 
rds: Which Reſiſtance, together with the Apt- 


teſs of their Figures, cauſeth Motion. Which, 


a, ccauſe it can neither be Upmards, nor Down- 
2 Wards, muſt be Circular ; eſpecially, when the Ng 
„ was Delineated to them, by the Curren 

ef therial Particles, The Whole Atherial 


Fluid, being put into Circulation, by the Rare 

Particles, that yet, i. e. when the Lights 
dere Made, and P aced -upon their On Ons 
8 i 0: Y, . 23 4 F =} F | om = 
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CCC 
„ from the Second to the Fourth Day. Aſcende | 
from the Chaos; or the now Earth, and Seas. 
For tho the Solid Qrb, or Firmament was Made 
and all the Space betwixt it, and the Earth, u. 
filled with Fluid Particles, that Had freed them. 


ſelves from the Grave, Sr, dye the &. 
ye 


cond Day; yet I .cagceive, thete were mam 
_ » { mare of the ſame Elaſtic Stock, in'it, which 
bat not then Diſſentangled themfeldes from ie 
©! Gh#ave,;and Fixt : which did aftexwards Diſſes 5 
gage themſelves, and continued to Aſcend, evan 
ede Fourth Day,” and longer, as is evident 
from the Six Verſe of the Second pter of Gen 
Ft; and conſequently Preſt forwards thoſe already 
Raiſed, and Forced them, to Beat upon the Cor-Mp,;; 
Y cave of 05 Solid Orb, or Firmament: By which pf 8 
4 being-Re/ited, and yet Force e they tion 
=. muſt neceſſarily Move, in a Circular Motion, h 271. 
tthe fides of it. (as the Fumes in à Retort, beim Perch 
Beat down by thè //, turn over the Heln F 
By which, I conceive all the Contiguous, or Ad- 
_ Facent Fluids, would be brought into CirculsMWr),, 
Tionc, and the Whole Space, or Cavity of tete 
Solid Orb, in which they were contained, woullMtheſ; 
be ſo. Crowded by the Continued Emanatiom ia 
from the Chaos, as to undergo a Great Dezre 
of Compreſſion, (tho not ſo as to admit of ia 
Point of Vacuum amongſt them; for then i 

would neceſſarily follow, that there could WW- 
no Motion, either of Them, or of any Thig 
| in Them, ) but to undergo ſuch a Degree 0 
1 Eempreſion; and fo fill up the Cavity of thi 
* Orb, as to bear ſtrongly from the Centre, upo 
every Part of it: So that if they had molt 
Room, they would expand themſelves abundant qa 


( 91.) 


Being under theſe Circumſtances, thoſe Par. 


icles that Circulate by 2 9 tides of it, muſt ne- 


efarily carry it along alſo. = 
Firſt 1 Betas there are man Hemiſpherical 


rotuberances, Viz. the Stars in its Cavity, which 
n their Circulation, they muſt he ſtrongly 


upon. 
2dly, Becauſe, They bear ſtrongly upon E 
Part of it: ſo that they can ſcarce Bly up — 


Moving it alſo; except it were Fixt to ſome other 

Immovable Body, and pet 
ly, Becauſe it muſt be ſuppoſed ( tho? 4 
aſt Extent) to be a very Light Body: as God | 


— Compo ſed of thoſe moſt Minute, and Subs 

We zrticles "oy poſſibly Thinner, than a Web made 
LN of hole Kirdors Spranine, many 
tioned * Mr. Leewenboeck-Philo 1 ranſact. Num. 
71. Pag. 878. 400000 of whic ink put to- 
gether, would not make one ſo Thick as a Hair 


« Mans Head: nay, poſſibly Thinner than the 


a vets, in the Anina cula in Semine Maſeulino, a 

uſand Millions of which-Animals lie in 
the Space of a large Grain Sand; for even 
theſe, ſeem to be Compoſed of more Crude Par- 


icles, than that Solid Orb, and therefore if ſo, it 


Sei 1 by & n by "theſe, Mis Ws Par- 
Virles. . | 


CHAP. xiv. 


"HE, Sun, and the reſt of the Planets, brine 
Placed ; with their Satellites, upon their 


* Orbs, N of ſuch h Elafic pri 


„ 


(92) 


9 Particles, as above mentioned; put into Cy: 


And becauſe there is nothing to hinder them, the N 


culat ion, and e Reced ing from them 
before, as at ö, g, J; and ſtrongly Preſſing upon 
them behind, as at 2, e, i; they muſt cam 
_ theſe Vaſt Bodies in Circulation with them alſo: 
which Morion begun, the Cauſe. continuing, it 
mauſt continue alfo: the Velocity of which Motion, 
being ___ a Fluid Body, malt En for the 
lame Reaſons, that the Motion of Bodier De: 
ſcending Perpendicularly, Encreaſe (as they pro 
| cred ) in Swiftneſt. For as the Planets, upon 
their leyeral Orbs, Mape towards p, /, w; the 
| Etherial Particles at b; , I, beſides their Ns 
tural Fendency that way, by their Circulation in 
the Concave of the Frmament, by the Weight of 
thoſe Bodies, are Darted, or Drove Furiouſly be 
fore them, and conſequently make a Way, in 
which they Gradually find leſs Refiftence from 
them, whilſt the Particles at æ, e, i, by reaſon 
of their Expanſiveneſs, ruſh Gradually, with per 
more Violence upon them, and Pre/s them more ere 
Furiouſly forwards, as they alſo 3 1 
before them: So that the Cauſes of their Motion: 0 7 
Encreafing, and Impediments Decreafing, the % * 
tions of the Planets themſelves, muſt Encregſt N 


being no nearer the Centre at p, 9, r,/, t, u, N 
than at ab, eg, il, &c. they muſt Move on, i 
long as the Body, and Orb endures. Becauſe I 
dies being put in Motion, if there be nothing t0 R 
hinder them, will Move on for ever; and Encregt e 
their Velacity, till they Arrive to the utmoſt Fai hat 
od, that. ſuch Movables, with ſuch Cauſes, ani" 

Capable of: which when they have done, that 
Time that is ſpent, whilſt the Su paſſes Round 
its Orb, is called ,a Day: Hence the Diurni 


— 
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v0 bans e Pick: That crates 


' Wl poſed Motion, from Weſt.zo Eaſi; which is really 
o different Motion: but is occaſioned by their 
Wl flower Motions, about their own Orbs from Eft 
- MW tolVef. For in that Time, that any Fixed Star 


in the Firmament runs Round the Orb, and comes 


. to the ſame Place again, the Planet Saturn, will 
„come ſo much ſhort of it, in the ſame Time as 
b. io loſe every Day, fo much, that in Seven Tears 

and a bal}, it 23 one Quarter of its own 


Orb, of ir 8 at the ſame Place, OT in Conjuncti- 


. wich the Fir Star it ſet out with; in Fifteen 
ne, twill want one half; and in Thirty ears, 
of {vill (by falling ſhort ). have gone Round his 
he. Orb, Eaſtward; and be in the ſame Place, or in 
-in {0n1unfion with that Star again. Fupiter, will 
on {vant ſo much every Day, as in Three Tears, to 
{on {looſe one Quarter; in Six Half; and in Twelve, 


every Day, that in Half. a Near Time, twill loſe 


cke on- Quarter, and performs its Eaſtern Period in 
m Two Tears. _ The Sun, in one Tear, and the Moon, 
mM N Eight Days. For as the Plauets are 
caſt farther Diſtant from the Earth, ſo they run their 
tha ic rſe from Eaft to Weſt, with more Celeriy , 
arc ove make their Revolution, from Weſt to Eaſt 
lower. e e 
2 Y Hirſt, Becauſe the Higher they are, the Lighter 
8 u hey are in Proportion to their Bz/k ; and conſe- 
real quently, are eafier Moved > for if the ſame 
pen orce of Air, or Æther, Preſſes upon a Lighter, 


hat would Move a Heavier, it muſt Move the 
ighter, with much more Eaſe ;. and conſequent- 
ighter than it. 


55 17 * 


a * 1 . *. 
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performs its Eaſtern Cuurſe. Mars loſes ſo muck 


in a Proportion, {miſtex than the other, as tis 


— 


J © 
Ad, Becauſe they are Nigber to the Curm 
of rig Partieler, Circulating in the Ching 
| ference,” with the Har Stars: which conſequen: 
 - ly, have a Greater Power to Affeck them,-thy 

ata Diſtance, where their Force is Weakned. 

| And, Laſtly, Becauſe Denſe Body, does mar 
-  * - hinder a Body in Motion, than Rare, or Subth 


i * 


— 


Ml 

Murer does; and therefore the Moon, bein nd 
Loweſt, and conſequently; Placed in the Grote: 
Medium, is therefore Slomeſt, in Running Roun g t 
ber Orb, from Eaſt to Weſt : ſo Slow, that du 
loſes every Twenty Four Tous, the Tweng Wali 
Eighth Part of her Orb; and therefore Quiche, f it 

in making her Revolution Eaf ward, viz. in o 
Month. The Sun being in à much Rarer Med be. 
um, perforins his Diurnul Cirduit, witli ſo mud r. 
Sußſineſe, that it Runs near the Twenty EighttIM. 3: 
Part of its own Orb, farther than r bre 

in its; and comgs; conſequently, to the fam ; 


Point again, in the ſame Trme; viz, in Twenty 

Four Hours, the the Diameter of the Suns 01), 

is to the Diameter of the Moon's Orb; as 1150 eng 

to 562, according to Hycho, the moft 'AccuratMclve: 

Odſervator; and therefore the Szr's Circuit, Mt 

— in the fame Proportion Bigger, than that of thi 

Moon t, and conſequently, is To much Swiſten Nhat! 
And becauſe tis ſo Beneficial, and Familiar to us 
wh make its Courſe, the Meaſure of all the 

2 2dly; As the Endeavour of the Atberial Parts | 

cles Upwards, accompanied with thoſe other con! Nm: 

curring Cauſec, puts the Sun, and other Bodies Had |; 

into Circular Mat ion; fo they Floating upon thele 

- very Elaſtic Particles, by the Werghr of their ow 

Bodies, Moved with incredible Swift neſs, Dai ind it 

them Downwards, not only to the Centre, but 

even to the Oppoſite Parr of their own Orbe: ( : er wa 
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" Ti bellen, 

' a: - to the Op po 

1e. Part of Firmament 1 Folid Or 7.9 | 

u bere by © 8 — 55 Rad will and Pylate, 
the Exit 8877 76, And Caulc it to take up 

noe "cole: vently , to make an L- 


th wet upon gn 5 articles akt we contiguous to it, 
Ao Py 9 0 
aon of th x6 Fulneſs of the Atheria Pa vicles, 


ni the Cavity 25 18 Solid 2 1 . . 


is the Frm where ftrikin againſt 
el K. 7 al be Beat dong be the the Se. 
fir, 2 


4 ole their Circulating Particles; whi 


be 50 of the. Fiæt ae by which an. Jn: | 


ik Jo and Perpetual Circulation is Continued: .., 


281% Oppoſite to that Part of the Sun, 


me Wiz. irs Centre, chat held the ee Force r 97 = 


de E Ftherial Particles; the: Greate, Numb 


i boſe Particles will be $7 it: and hats 
5 3 ing Nee and Reſt cd 105 among them 


rate gps. 6 4 heir Great Numbers, and 
„ e, the they 55 Raniſy, Dilate, 
d De 175 part of the Earth Armoſphere, 
er Hat n to them, and contiguous to it, 
und conſequently, Pan ig it take up more Room, 
tied Preſs hard upon the Earth. 

That this Ay or Atmoſphere, is Capable of 
rl ing Dilated by the Rays of the Sun, is evident. 
com om this Experiment: I took a Blown Bladder, 
dicted let out ſome. of the Air, ſo that it became 
heſeMlaccid, and Toft to the Touch; and expoſed it 


owt Þ the Hor Rays of the Sun, ſetting a Glaſs be- 
Dau ind it i Ref 


but : where after ſome Time, the Air in the Blad - 
6 was fo Rarified, as to "oaks the Badder be- 


F 52 Pts come 


CW Equal EI 


m from * Which Ipulſe, by 8 


15 that mean e 91 85 to 
7 16 


ith 1 1250 The Earib being the Ceattre, and cherer 
X 


e the Rays more Violently upon 


come hard, and tite to the Touch. And fince z Bu 
s certain, that the Sun has Power to Rarify, will Th 
Dilate this Air thus Bent; we may conclude, j 

has the ſame Power, to Rarify and Dilare, thy 

which is Free. This confiſting of the like Syris 

gy Particles, with the other; and conſequenth 


make it take up more Room, and Pre/# hard yy 

on the Earth; which Preſſure,will likewiſe give; 

Circular Motion to the Earth. For ſuppoſe it 

, be ſupported ( as it is ) by Aerial Particles, an 

thoſe Particles, or its Atmoſphere, to be ſo Dil 

ted on this fide, by the Preſence of the Solar Pu. 

ticler, as to Preſs ſtrongly upon the Earth, ani 

to Drive it fromwards em: and the Air, or 4 

| moſphere, on the Oppolite Side of the Earth, u 

be ſo Condenſed, in the Abfence of the Solar pn. 

ticles, as to take up Leſs Room, and conſequent 

ly to give Way to it; by its Atmoſphere'*s bearingMſhoul 

ngly upon it, upon this fide, and receding died t 

the other, the Earth will be Moved from it 

Ie Centre, or Exalt Middle of Univerſe. 
» toa Place Diſtant from it; bur ſtill Oppoſite to 

the San. And as the San in its Circle Round 

the Earth, Moves to another Part of it, ſo the 

Preſſure of the Solar Particles upon that Part ofM®crtes 

it, where tis Preſent, will thruſt ir as before Wu; t 

the Oppoſite Part of it; and fo ſucceffively, in: 

Grele, a it * 3 0 5 = Example, ; 

2, 4 „ Equally ſupported on alli 

3 as © the Props a, b, c, d, e , E, b, i, &, Vn 

E - if the Props b, c, d, e, , be fo Lengthned, d 

Mm _ - Thruft Forwards, as to-Drive it before them tc 

o; and the Props b, i, &, I, m, be Shortned, 0 

-Recede, and admit it to p: it is manifeſt thai 

this Body, will be Moved by the Preſſure of the 

Props, b. c, d, e, f, io far out of its Place, 3 

zhere is Diſtance betwixt d, and o, or &, * p 

COTE ; $ ut 
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But now if theſe Props c, d, e, f, g, ſhould be 


1 Thruſt Forwardst o 2, the and Props i, &, /, u, a, 
Cc a 4 e 
b 4 7 
a 3 
„ 
4. | 
T7 — 


ould Recede to 7, the Body #, would be Car- 

ed tog, and r, and then if the Props d, e, f, g. 
„ ſhould be Moved forwards to /, and the Props 
, I, n, a, b, ſhould Recede to t, the Body 2, 
ould he carried thither alſo : and ſo Succeſhve- 
Round about, | . . 

In like manner, ſuppoſe , the Earth, ſup- 
orted on all Sides by Agria/ Particles, and the 
un to be Perpendiculdr to d, and to Dart the 
articles on that Hemiſphere betwixt a, and g, 
nd. to Diſtend, and Dilate that Part of the At- 
oſphere, ſo as to make it Preſs the Earth 
rongly towards p: and at the ſame time the 
articles berwixt g, and a, on the other ſide; by 
elon of the Abſence of the Sun, to be (on- 
zſed at &, chiefly, and conſequently giving 
ay to the Power of the abovementioned Solar 
oticles at d; the Earth muſt proceed to p. And 
ten the Sun comes to be Perpendicular to e, 
the ſame Rule twill be Directed to r, when to 


— 


: a: 9 3 
7 tot; and ſo on ſucceſſively, in a Circle oppo be 
ſite to the Sun, as it Moves about the Earth: be 

Bur, tho' the Earth Moves thus in a Circłk fl ..! 
Round the Middle Point of the Univer/e, jet © 
neither the Whole, nor any Part of it, tho it be s 
Compounded of Two Parts, one more Light tha MW l 
the other, inclines more to any one Place, than Jam 
another, as to a Centre. But the Earth till Re b, 
mains the True Centre of Gravity; and Al loc 

Things Naturally Deſcend from All Parts: of the the 

Univerſe, to that Part of it, that is next to them; ll # 
as to a Place from whence they came, and from ll 
whence they are kept by Force; let it be in what the 
Part of its Orbit it will, for the Earth will tha Bod 
be in the moſt Appropriate Place to ſuch a Gray, t 
and Den: Body, fo Ated upon, by ſuch Sow” * 
Particles. | | IT : 
And as the Earth, is by all, allowed to be a whi 
Point, when compared to the Firmament; becauſe do, 
on what Part ſoever of the Earth the Eye is Pla un 
ced, it always beholds one Half of the F:ymament; 
and the Start therein appear o him, to be al 
ways the ſame; neither Bigger, nor Leſs. 'Ti 
\ likewiſe allowed to be a Point, in ReſpeR of tix 
Sun: becauſe the Shadow Moves, as Regular 
about the Centre of the Dzals, placed upon tik 
Superficies of the Earth; as if they were in thi 
Centre. So that in Reſpect of the Sun, then 
ſeems to be no Difference between the Centre, and 
the . And as the Earth in Reſped q“ 
their Bigneſs, is ſaid to be a Point; fo in he 
ſßpect of the Celerity of their Motions, it may "i 
ſaid to ſtand ftill : for this in all likelihood, | 
Spoken Reſpectively. For *ris not probable, thi 
a Body, ſupported by ſo variable an Armoſphen 
ſhould at any Time be Abſolutely Quiet, if the 


ow) 7 

de any Thing in Natzre that ever is; which may 

be Queſtioned. BF F 
And as there is no Part of the Earth, that In- 


ines more to one Part, or Place than another; 
"Wl 25 to a Centre (as all other Bodies do:) So all 
is Ports, do always, for that Reaſon, keep the 
dme Situation. As that Part which looks towards 


looks towards c, always looks towards ; let 
the Earth be in what Part of its Orbit it will. 

 4thly, There will proceed a Motion of the Pla- 
nets about their own Axis, Common to all, but 
the Moon: for ſuppoſing them to be Spherical 
Bodies (nearly in all Parts of the ſame Werght 
not Mathematically, but Phyſically ſpeaking, that 
Is, admitting of Great Irregularities on their Sure 
face, as the Earth does, of Hills, and Mountains, 
which by the Te/e/cope, they Really appear to 
do, and Rapidly Floating upon a very Fluid Me- 
dium; by Rea ſon of the Inequalities of their Sur- 
ace, the Medium will find a Greater Re/iſtance 
in one Part, than another: and when a Body put 
in Violent Mot ion, is hindred more in one Part 
than another, that Part ſo hindred, will put the 
whole into a Rotation, about its own Axis: as 


ation about its own Axis ſo, x | 
5thly, Being upon a very Fluid Medium, *cwill 
zuſe the Planet to Decline a Httle from the 
zuator; becauſe the Current of Atiberial Par- 
cles, will not fall with Equal Force on each fide 
he middle Point of it; but more Forcibly, on that 
ere it finds Greateſ Reſiſtance: which will 
wſe ir to decline towards the Tropic: and be- 
aſe the ſame Power, has ſtill the ſame Force, 
von the ſame Body, *rwill continue ſo to do; 
eit every Day leſs 1 1 other. The Air, or - 


— 


\ 


ach been proved betor2. - And as it Cauſes a Ro- a 


 therial 


, always looks towards 63 and that Part that 


73 4 
therial Particles, as it Approaches farther that 
Way, being more Impregnated with Nitrou; 
| Particles, (as I ſhall ſhew here. 

* Vid: Chap. 27. after *) which will, therefore, 

more Forcibly Refift the Sun's Mo- 
tion that Way: it being highly Impregnated ( as fre 
we muſt ſuppoſe) with AÆtherial Particles; to E 
which they make a Conſtant Rel uctancy. So that fre 
when it comes to the Tropic, twill there find ſo Ca 
Great Reſiſtance from them, as will put a ſtop to Meir! 
its Pregre/s.that way: and after ſome Days, Force Manc 
it Back again Gradually, as it came: and becauſe N upc 
there is nothing in ſo Rare a Medium, that can Mwh 
ſtop the Tendency, of fo Great a Body that way, Mi it 
*rwill move Forwards, till it come to the Oppo Ml - 
ſite Tropic. Where for the ſame Reaſon, twil 
be turned Back again, and ſo Backward, and — 
Forward, from Tropic to Tropic, (as a Piece al 
Wood upon Water, from. Bank to' Bank, ) for 
Ever: the ſame Cauſes, having the ſame Efel, 
upon the /ame Body: And that Time, that the 
. Sun takes up, in Moving from one Tropic to an 
other, and thence Back again, is called a eur, 
Whence the Annual Motion. > 

And becauſe from the Equator, it Moves even 
Day Gradually ſlower, as it approaches the Tropic; 
therefore the Encreaſe, or Decreaſe; of the Lengtl 
of the Day, is every Day Greater or Leſſer, asi 
approaches nearer to, or farther from, rhe 5 
A ( 1 h 

The Circumgyration of the Sun about its om 
Axis, is ſuch, that its Axis dces not always keeſ 
the {ame Incl:nation, to the Plane of the Eclipti 
but Moves ſomerimes more Obliquely, ſom 
times leſs Irregularly : Which poſſibly may pft 
ceed, from thoſe vaſt Poliſhed Mountains, which 

are obſerved fomietimes to Glide, 9 1 
N : f . ick 


1 (or) 
ick upon its Surface. For as they Move their 
Situation, To they may Alter the Centre of the 
„un' Gravity; by making that Part they move 
„into, more Ponderous, than that they Moved 
from, and ſo make the Greateſt Reſiſtance, to the 
o Hid Medium it Floats upon, in à Part different 
au from what it was before. And, conſequently, 
ſo Cauſe a Different Motion about its on Axis, as 
to either More, or Leſs Oblique, than it was before: 
and poſſibly they may damage the Place they ſtick 
ne upon, and leave it leſs Poliſhed, than the reſt; 
n ubich may Cauſe that Black Spot behind them; 
ay, MWif it be not the Shadow of them. e 
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fell, Pte eee 

the 3 7 . | I 
E HE Three Superior Planets, have the ſame 
ear, Motion about their own Axis, and Decli- 


nation North, and South, as the Sun: but differ 
rom it, as the latter in them is Greater, and the 
it Scoiſter. Which may come to paſs ; Firſt, 
gecauſe thoſe Irregularities in their Surface, may 
te Greater, and ſo the Motion about their own 
ixis war hgh 2dly, Thoſe Trregularities may be 
lifferently Poſared, and ſo their Motions may be 
a Different Manner: as with their Poles, more 
r leſs Parallel to the Equator. And, Laſtly, 
Weir Declination North, and South, may be 
ſome Preater; Firſt, Becauſe their Irretzularities are 
reater on their Swperficres, and their Motion a- 
out their own Axis is -Swifter : which will 
es Mauſe their Declinat ions from the Equator, to be 
ich ronger; and conſequently farther. 2dly, Be- 
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2'uſe, as the Sun, Moves the Earth in 2 Cc. 


from Eaft ro Weſt , fo when it is in its utmoſt 
Declination, either North, or South, it will 
Move the Earth, ( it being always in Oppoſition 
to it,) fomething more North, or South, ( tho 
its Poles, and Equinoctial Points, keep the ſame 
Situation:) which will Cauſe the Planets at 
thole Times, that are in their Greateſt Declinaii. 
on, to ſeem fatther off, or in Greater Latitude, 
either North, or South, than the San. 

From theſe Mat ions of the Planets already ac. 
counted for; which may be called Primary: be. 
cauſe from theſe, Reſult many Secondary Motions, 
and Different Phænome na, obſerved amongſt them, 
ſome Common to all, ſome Particular to each of 
them. And, Firlt, *ris obſerved in all the Planets, 
that they do not always Re, or Set in the ſame 
Place of the Horiaon: hut that they Riſe ſometimes 
from that Place, where the San Riſes in Summer; 
and ſometimes from the Place, where it Riſes in 
Winter. In lik manner, that they ſomerimes go 
down, in the Place of the Winter Sun ſetting ; 
FSrmerimes in the Place of the Summer Sun-/erting, 
Again, that under the Meridian, they go ſome. 
times Higher towards the North; - ſometimes 
Lower towards rhe South. Betides, That there 
are Certain Bounds, or Limits, that they neither 
paſs towards the North, or South, in their N. 


ſing, or Setting; nor are they Elevated, or De 


preſt, beyond them, when they are Culminati. 
All which comes to paſs, becauſe the Planets 


have-rhe ſame, but a tarther Declination towards 


the North, and South, than the San: Where 
fore, they mult have the ſame, or a Greater Va. 
riationz as to their Riſing, and Setting. 
; 2dly, That they have divers Situations, both 
in Relation to one another, and alſo 9 
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5 Com]. 
Fxt Stars: and that ſometimes in their Conjun- 
fion, or Approaches to One another, the Fixed 
Stars are covered by the Planets; and ſometimes 
the P/anets by one another: And yet not all alike, 
with Reſpett to all the Inhabitants of the Earth. 
This comes to paſs, becauſe they are all Gra- 
dually One Slower than the other, in their Cour /e 
about their Orbs. So that in the Time, that that 
Fixed Star, that Saturn is in Conjunttion with, 
Runs about its Orb, and comes to its Place a- 
gain, the reſt will Gradually want, One more 
than the other, of coming to the ſame Point; 
as they are One Slower than the other, in their 
Curſe from Eaft to Weſt. As in the Figure a- 
boye, Saturn will be but at a, Fupiter at e, 
Mars at n, Sun at i, Moon at 7, and tho? a, e, 
n, i, , ſeem to be Directly under One another; 

yet in Proportion to their Orbs, One loſſes much 
more than the other: Which muſt neceſſarilyß 
Cauſe a Different Situation from what they were 
in before, both in Relation to themſelves, and 
Ext Stars, being then Diſtant from each other 
ſeveral Degrees. But when they Approach ſo 
near one another, as to be in, or near the ſame 
Degree and Minate, both as to Longitude, and 
Latitude, (as they muſt ſometimes do:) Be- 
cauſe they are ſo Poſited upon their Orbe, as to 
be One Lower, or Under the other; the Lower 
will Intercept the Light of the Superior, and 
hinder it from Illuminating that Part of the 
Earth, that is Perpendicular to it; but not from 
3 all other, tbat are in a different La · 
F;! 98869 
3dly, The ſame Planets ſeem to Move, at 
ſometimes Faſter, at ſometimes Slower, than 
they do at others: becauſe when they are in Peri- 

ker, or Oppoſition to the Sun, the Arc of their 
ED” B44 -  - nn. 


 _ Egure, where the Line x, y, divides them. But 
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Circle, which is above our Horizon, tho it ſeems 
to us, to be the whole Hemiſphere; yet is much 
Leſs than the Oppofite Parr, or that below ow 
Horizon , as may be ſeen in the abovementioned 


becauſe this Arc, is leſs than a Semicircle, and 
the Planers always keep the ſame Pace in their 
Courſe; they muſt Run thro? this ſeeming Seni. Mint 
circle, as much Sooner, as *tis Shorter; and there. F. 
fore will be thought to do it Faſter: On the Len. 
the contriry, in the Oppoſite Part, its Arc will (and 
be as much Longer, than the Semicircle, as this Para 
is Shorter; or as the Arc x a y, is Longer than Min 
* 2%; wherefore they will be Double as much {WC 
Longer in Running thro' This, as they were M20c 
Sooner in the Other, then they would have bin Mhoch 
in a Semicircle and conſequently, will ſeem 
now to be as much Slower, as before they were Ml 2: 
 '4thly, They ſeem to be ſometimes Bigger, Winin: 
ſometimes Leſs. From whence the Ancients did but! 
always conclude, that they were ſometimes Near 
er, ſometimes Farther off: For ſay they, it 1 Von. 
Planet appears ſometimes Bigger, ſometimes ure: 
Leſs; *tis'a plain Argument, that they are ſome 
times Nearer, ſometimes Farther off. Becauſe poſi 
the Apparent Diameter of a Planet, is leſſened, Npeat 
in Proportion to the Increaſe of its Diſtance from Mio, 
the Earth; and this will hold true in thoſe that 
have always the ſame Height, which is. only the No c 
Sun, if any. For poſſibly, It may as well o 
ceive Luminous Ray's from them, as they from 
It: When they are in Oppoſition ; tho' not in 
ſuch Proportion (by Reaſon of its already too Wilt 
great Luftre) to be diſcernible by us. For Nike 
- thoſe that have a borrowed Light, appear Big: 
Fer, or Leſs, as that Part towards us, is Mon 
F e 55 rib 7 0 
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or Leſs Illuminated ; as is apparent by the 
Moon, whoſe Luminous Part, when but Three 
Days removed from Conjunction with the Sun, 
to us ſeems not, the Tenth Part fo Big, as when 
tis in the Full, or Oppoſition. Whence *twill 
follow, that the P/aners, when they are in Oppo- © 
ſtion, to the Sun, muſt ſeem to us to be abun- 
cantly Bigger, than at other Time. 
Firſt, Becauſe they are really Nearer, by the 
Length of the Diameter of the Earth's Orbit, 
(and therefore may be found to be ſo by the 
Parallaxes; ) which Orbit, becauſe the Air, or 
Atmoſphere, . is capable of being Rarified, and 
Condenſed to ſuch a Degree, as to take up 
520000 Times more ſpace at One Time, -than a- 
_ ; poſſibly may be Greater than ſome will 
ſuppoſe. _ „ 4355s 
2dly, Becauſe their whole Hemſphere, when 
hey are in Oppoſition to the Sun, appears 1//u- 
mnated ; which at other Times, only appears 
but in Part. | F 
But it may be Objected, that the Three Szpe- 
our Planets Moving in Orbs above the Sun, 
are alſo at Full when in Conjundtion; that Part, 
hat is then Expoſed: to us, being Next, or Op- 
Wolite to the Sun, and conſequently, ſhould ap- 
pear as Big to us, as when they are in Oppo- 
ſtion to the dun. e antt alt © 
To which I Anſwer, that the Sun is ſuppoſed 
o caſt its Rays upon that Half, that is Expoſed 
0 Us, when they are in Conjundion-, yet it 
nll not appear ſo to Ms. 
Erft, Becauſe, till they are ſeparate at ſome 
Viltance from the Body. of the Sun, and are 
kewiſe above our Horizon, when the Sun is 
low z by Reaſon of its much Greater Luſtre, 
hey are Totally Inviſible. ar en nes, SR 


— 
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2444, Becanf W 0 
A2, they Receive none or very lit. 
tle Light from the Sun, till they are fo fa * 
rated trom it, as to be Expoſed to ſome of tho na 
Rays; that are Darted from the Suns Lower H; 
mſpbere, that floats upon, and is ſupported by, 
thoſe Miberial Particles that are next to us: And 
then by Reaſon of its Great Diſtance, it will bu 
little Affect any of thoſe Superiour Planers, er. 
cept che Loweſt, viz. Mars. For hen it com” 
in Square to him; *rwill ſo Illuminate tha e 
Part it ſhines upon, as to Diſtinguiſn it from thi 
other, and make it appear almoſt 'Biſeted. But 
as to Jupiter and Saturn, it little Affects then 
till they come into Oppoſition with it; when 
the Sun from its Centre, Darts the Aiberid 
Particles wich ſo much Force, as to give an Ad- 
ditional Luſtre, even to the Face of Jupiter, and 


and conſequently: make it appear Brighter, a 
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0 T the Sus does not give any diſcemi 
| ble Light, to the Two Supexiour Planets 
at any orher Time than when they are in Op.. 
tion to it; ſeems feaſonable to be ſuppoſel 
Firſt, Becauſe the Sun, and Moon are ſaid, Gt 
nefis 1ſt. to be Two Grædt Eigbte, of Diſtindic 
from the-other Lig hs; which miufttbetin feſpegſ 
of- Us Ocherwiſe tis Demenſtrable thar thi 
eure is the Leaſt of all the Lights: (cxcep 
peihaps ſome of the Sasellltrci ): Anduhe Gred 
- er Light was made to Rull he Duy, and Ib 1 
I + Lo N ä ES tt 
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NR 
li , ro Ride the Night; which ſeems to intimate, 
ba: that they were made, Chiefly for our Uſe; and 


herefore as they are placed Nigheſt, ſo they 


© Would chiefly: Dart their Ligbt to Us And in- 
by, ed it cannot be ſuppoſed that the Sun ſhould 
9 ſtrke thoſe Particles, that fall upon the Upper 


Part of it, and which by their Natural Circula- 


rg Move before it; and on the Back Part, have 
- 0 Greater Tendency towards it, than what pro- 
wo eds from their Expan/fve-Preſſure, upon a Bo- 


dy that recedes from them, up to thoſe Planet: 
hat are above ite When in or near Conjunction 
ith it, with a Quarter of that Force, as it will 
hoſe downwards upon which it Floates, the 


fn ravity of the Body being here Added to its Ce- 
2 erity. Moreover the Elaſtic Springy Particles 


lo here, beſides theit Expanſrve Preſſure, make 
greater Reſiſtance, as they are Forced to ſup- 
port its Body ; which muſt needs add, incompa- 
ably to its Power to Reflect tage. 
zdy, That Saturn and Fupiter receive not 
heir Light from our Sun, may be argued; 
rf, Becauſe: their Whole Bodies always ap- 
dear Illuminated; even thro' the Teleſcope. 
2dly, Becauſe they give Light to their own 
darellites : As is evident, Firſt, becauſe the Sa. 
ellites are Totally Obſcured to us, when that 
[art that is turned towards their Sun, or Saturn 
5 turned from Us; tho? that Furt that is next to 
S, is turned towards our Sun: Which if it had 
power to give Light to Saturn, would likewiſe 
uminate them; but this it does not do, is evi- 
lent, Becauſe the ſame Satellites are ſeen. to 
, ſometimes Bigger, ſometimes Leſe; becauſe 
bey receiving bebte from that Planet, have 
e fame Phaſes,” às the Moon, Venus, and Mer- 
1% have, that borrow their Light from the _ 8 
4 Fn Is ++ ihe * a : i 2 n 


(108) | 
And appears Bigger, or Le/s, as that Part that Wl qui 
is Illuminated is turned to, or from Us. So thy Ml For 
when, but half that Part of the Satellites tha Ml cup 
is Illuminated, is turned to Us, they will ſeen 
but 4 Part as Big, as when the Whole is Illumi. 
nated. For the Angles of the Luminous Par 
being too Small to affect the Eye, at that Vat 
Diſtance; are cut off, and ey 2c Middle oi 
the Enlightned Part appears to Us like a Round, 
and Full Body, as is evident in Jenas and Mercun | 
- Bur they would-be 2 of the ſame Biz C7 
neſs, if they received their Light from our Su d 
as Saturn and Jupiter are : Becauſe always ther . 
Illuminated Part, would be as much Expoſed to 
Us, or that of theſe Planets; which they ſay al. ., 
ways appear Full, by Reaſon of their great D. ent 
ſtance. | „ E085 25 an 
Neͤither can their Bigneſs, or Smallneſs, be ae 
cribed to their Nearer or Farther Diſtances > 
from Us ; for that is inconſiſtant with that 0- 
ſervation of Galileus, in His Nanciur Sideriu, W'* 
Where he ſay, Die 19. Hora Nocłis Secunda it 
— © lis fait Stellarum cordinatio erant nempe St 
wcCcCundum rectam lineam ad unguem, Tres Cn 


* acc. Cum Fove Stelle: Orientalis una diſlam te 
A Jove min. pr. 6. inter Seven & primam ſt 
© quentem. occidentalem, mediabat min. 5. inier. 
8 's . | 5 bog | - þ . ab at Mill 

_ © ftituum'z, bac autem ab occident aliori aber | 
* ap eram tunc numquid inter Orientalem ſtei Nerv 

© lam © 7ovem ſtellula mediaret, verum Jovi quan 
5 e © aroxime 
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. 
proxima, adeo ut illun fere tangeret at hora: 
quinta banc maniſeſte vidi medium jam inter 
fovem, & orientatem ſtellam locum exquiſite oc- 
that cupantem adeo ut talis fuerit, Ori. es 
il „ 

umi. n WEN 1 


art, ll 15 2 1 2 
R X 26 K 
und, | du oi Fs 


e of 
Big Configuratio | fella in ſuper noviſſime conſpeta 
Sur, WY adnodum ex124a Fand veruntamen Hora Sexta 


heir i religuis magnitudine fere fait aqualis. 

d Now ſuppofing Jupiter according to Coperni- 
a , who is g Mean betwixt Tycho and the An- 
' Di. ents, to be 809 of the Earth Semidiameters di- 


ant from Us : tis impoſſible that a Star that 
ever Moves above a few Minutes diſtant from 


Us, as to appear near as Big again, in an 
yrs Space. But ſuppoſing the Satellites to 
ave their Light from their own Planets ; it 


it . . * D 
K eaſily be conceived, that one that moves in 
Circle about it, and very near to it, may be ſo 


laced, as to ſeem to us almoſt Twice as mnch 
luminated in an Hours Space, as it did before. 
onſidering how ſwiftly that Planet Moves a- 
out its own Centre, via. in Ten Hours; and 
s Satellites with Proportionable Cælerity. Nor 
an it be ſuppoſed. that the Bigneſs of this Sa- 
lite, ſhould be diminiſhed, by being ſo near 
Zane Rays of this Planet: For this was ſeparate 
bree Minutes from the Body of Jupiter. When 
n Page 36 in His Obſervation on the 16. Day, 
nis nd 21. Day, and in ſeveral other Places, He ob- 
ftel gerves Satellites as big as this was, when at the 
An, e 5 Biggeſt 


1 


Sun, or Jupiter, ſhould become ſo far near- 


1 tat they receive their Light from that Plan 


diteir Light from them: As Mercury and Venn 


| n—_— 
Biggeſt, that were not a Minutes Diſtance fr 
their Planets, From theſe Obſervations, 1 
from many others there made; tis Apparey 


i 


the Two Superior Planets neither. | 

3dly. This ſeems tobe confirmed; becauſe th 
Infide of. Saturn's Zone, 0 which the Plan 
caſts its Rays, is always Illuminated,” when th 
out fide, that is expoſed to our Sun, is Dark «: 
cept ſome little Streaks, that ſeem to have Pit 
5 7 from the Nipes, or Inequalities of th 


and not from the Sn; and conſequently jy 


pol We could not Participate of the Aix 
rial Particles, of thoſe Upper Regions, werei 
not thus. For if they had only, their Lib 
from the Rays of the San; it would only h 
thoſe Rays, that are Reflected from them um 
Us: Which being at fo Great a Diſtance, au 
ſo Faint, cannot be conceived to have any Gret 
Effect upen Us. Since we are Daily converfan 
with — hn, in Wow CO 7 2 The 
rologers tell us, pend ious Efeds. e 
55 Uy from the Conjundlion of thoſe Tw. 
zreat Luminaries Saturn and Jupiter. Which 
may be a Conſequence, eaſily Accounted for, from 
the Efefs of thoſe Purer Ætherial Particles, 
darted by thoſe Bodies, from thoſe Upper Rt: 
ions upon us, and more furiouſly Agitating the 
ſeveral Fuices contained in our Bodies. Oppo 
 gthly, Deſimilibas ſimilis eft Ratio; Them the! 
fore ſince theſe Run the ſame Courſe between the 
Poles, Dividing the Globe into Two Equal Pan, 
as our Sun does, are attended with like Satellit hs 2 
that conſtantly Move Round them, and borron 


do, which I take to be Our Suns — 
| 9 9 | SD. 7 
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Firſt, Becauſe they moye about Our Sun, as they 
10 about theirs. - 2d/y. Becauſe they are Exactly 
of the ame Height, or Diſtance from the Earth. 
accord ing to the Moſt Accurate Tycho Brahe, ) 

5 the Sun is, And Laftly, Becauſe they have 
Exactly the fame Annual Revolution about the 


eat a fimilitude betwixt thoſe Two Saperiour 
Planets, Viz. Saturn and Jupiter, and the Sun, 
that theſe Planets are Suns, or Bodies in all Re- 
ſpefts the ſame to their Satellites; and the Bo- 
dies adjacent (if any ſuch there are,) as the 


ions. TA s 7 © 1-0 
' (bly, Tis obſerved, that the Three Superiour 
Planets, approach more and more every Day to- 
wards the Eaſtern Stars : But yet that they are 


lowing, or according to the Order, or Succeſton 


from thence into Gemini, &c. Sometimes to be 
zrrograde,or Contrary to the Order of the Signs, 
vs from Aries into Piſces ; thence into Aquarius, 
Ne. And ſometimes they ſeem to be Stat ionary, 
or not to Move into the One or the other; nei- 


romther into the Antecedent, nor Conſequent Signs. 
cles 2dly, That they are always Retrograde, and 
„ re both Swifteſt in their Retreceſion, and great - 


ſt in A/ſped or Appearance, when they are in 
Oppoſition to the Sun, and Shine all Night above 
the Horigon. 5 | a 
3dly, That Saturn is oftner Retrograde, than 
Jupiter, and Fupiter than Mars. Again Saturn 
has a longer Space of Retrogration than Fapiter, 
and Jupiter than Mars. Laſtly, that the Arc of 
. is always Leſs than the Arc of Di- 
J 5 


arth, as the Sun has. I ſay, ſince there is ſo 


dun is to its Satellites, and theſe Iaſeriour Re- 


ſometimes Direct, i. e. Move into the Signs fol- 


of the How/es, as from Aries into Taurus; 


„ 


AQ 12 
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This comes to paſs ; EFrſt, becauſe the Ea 
or the Sun (for tis the ſame Thing) Mex 
Slower in its Courſe from Eaſt to Weſt: And ch 
ſequently Approaches toward the Ea, faſt 
than the Three Szperiour Planets ; ſo that, wii 
Mare that Moves faſteſt Eaftward of the Thr 
gets One Degree towards the Eaſt, the Earth pu 
Two. And therefore, when Mars is in Opp 
tion to the Sun, as in the Figure Page 89 at 2.x 
Mears Moves One Step towards the Eff, th 
Earth Moves Two. © uſe We that are the 
Ithabitants of the Earth, do ſuppoſe Our ſelie 
and the Earth, to ſtand till; Mars will ſe 
to Us, to Move every Day One Degree from wi 
towards the Veſt, and fo will continue to do till 
it comes to 6 or 7, on the Right Hand of 2; fat 
ſuppoſing Mars to be in Oppaſition to the Sun i 
2; in the Iime that Mars gets Eaftwards to 
the Earth will be at 3; by that Time it gets toz 
the Earth will be at ; and ſo on till it comes: 
6, or 7. at which time the Earth will be at 118 
or 12; becauſe we then ſee it 5, or 6 Degree 
Wieſtward from Us, we conclude it has Run fa 
Back, fince we were together atv e. But then 
becauſe betwixt 13, and 6, or 7, we Move ini 
_ Straight Line from it, it will appear to Us tt 
Move neither Eaft, nor Weſt, but to be Stair 
nary, till it comes to 13, at which Time, wif 
ſhall be at 14, on the Left Hand of = : and then 
*twill again, for the ſame Reaſon as before, ſeem 
to be farther from us every Day towards thi 
Weft, and continue ſo to do, till Mars comes 
Sun Riſing, to be in Conjunttion with the Sun 
and in Oppoſition to the Earth. But then, bt 
caufe the Earth goes Two Steps towards t, 
Eaftern Signs, as Mars goes One, i. c. in th 
Time that Mars gets from Conjunction with py 
N ; ; 5. | ul 


(1139 5 


got to 3, from 2, on the Right. When Mars 
comes to 18, the Earth will be at 5, when at 
17 at 7; fo that Mars will be every Day nearer 
the Earth, Eaſtward One Degree: or ſeem to 


arther from the San, as We get nearer to Mars. 
And becauſe we fee Mars ſeveral Degrees nearer 
o us Eaſtward, ſince it was in Conjunction with 


ward, Direct, or according to the Due Suc- 


will continue ſo to do, ( as in the Time of its 
Retroceſhion, till the Next Tears End) when it 
omes again to be in Oppoſition to the Sun. 
2dly, T e Superior Planets are always Swift- 
in their Retrogradation, when in Oppoſition to 
he Sun. Becauſe then they Move not at all in 
Right Line towards us, but in a Line Directly. 
[ranſverſe to us : They are then always bigger 
a 4/ped, or Appearance, becauſe they are then 


a Illuminated by the Sun, as has bin proved 
in WMbove. > 3 

zdly, Saturn is oftner Retrograde than Fupi- 
r; and Jupiter than Mars: becauſe Saturn 


er; and Jupiter than Mars. And therefore, 


ber of the other, overtakes it ſooner, and 
tfrefore oftner, & ſic de ceteris. 3 
Again, that Planer the Semidiameter of whoſe 
b, bears the Greateſt Proportion to the Orbit 
the Earth, has the Leaſt Space of Retrogra- 


eerved in this — Year 1702, where Mars 


dun, to 19 on the Left Side, the Earth will be 


Us, to come Back again, and to be every Day E 


the Sun, and in Oppeſition to the Earth at 2; 
ve ſuppoſe it has got ſo many Degrees nearer us 


eon of the Houſes, or Order of the Signs. And 


ways Neareſt to Us; and (in reſpect of us) 


oves {lower into the conſequent Signs than 72. 


e Sun getting more Ground of Saturn than of 


ion. As is viſible in the Figure, and may be 


falls - 


„ 

Falls Retrograde, on the 28th of . May, and cox. 
tinues ſo till the 2d of Auguſt; which is little 
more than two Months. Jupiter falls Retragrat 
the 21ſt of July, and continues till the 22d 0 
November, which is near as long again. An 
Saturn beginning to be Retrograde the 13 of 7, 
ly, and continuing till the 27th of November, i 
Retrograde 13 Days longer than either of then, 

Laftly, Becauſe the Arc of the Superior Pl. 

nets, when they are in Oppoſitzon to the Sun, i 
Leſs above our Horizon: than in the Contny 
Part; ( as has bin ſhewed before,) therefore th 
Arc of Retrogradation, is always Leſs than th 
Arc of Direction. 1 


ne ve 
7, ( 
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CHAP. xvi ie, 


HE Two Greater Lights have not the ſam 

1 Phenomena. For, Firſt, The Sun, becaiſ 
we are always in Oppoſition to it, can neithe 
ſeem to Move Faſter, or Slower (as the Superi 
Planets do; tho'\, they always in Reality ke 
their conſtant Rates:) to be Starionaty, or l 
tragrade. But becauſe we ſuppoſe Our ſelvest 
ſtand ſtill; and are always in the ſame Poſtin 
in reſpect to the San, and ſuppoſing it to dro 
Mort of the Exed Stars, every Day in its Circ 
from Eaſt to Weſt: it muſt to us ſeem alwi 
to Move in Conſequentia, or into the Eaflu 
Signet. As ſuppoſe i g, i 4 were Radii i 
at 1; its plain that the two Ends would , 
ſcribe the Circles, a, b, c, d, and e, J, g, b. 
ſuppoſe a, the Sun, and g, the Earth; a, car 
| Ts | | " 


„ Cao) - 
„ Neret ſeem to the Inhabitants at g, to Move Fa- 
le, or S/ower, to be Stationary or Retrograde. 


geczuſe g, does by the ſame Motion deſcribe as 
nany Degrees of the Circle, e, f, g, b, as a, does 
ff the Circle, a, b, c, d, (as p. Cor. of Prop. 33d 
ff Euclids 6th Book may be Demonſtrated,) There- 
ore g, will Move, tho' in a Leſs Circle, as a, 
loes, from Eaſt to Weſt, and from-Weſt to Eaſt, 
rt from North to South, and at no time either 
"Wore or Leſs, wherefore 2, muſt ſeem to the In- 
Wabitants at g, to keep on Conſtant Motion. | 
he Reaſon why the Diameter of the Sun, is 
„id to be almoſt a Minute Bigger, and conſe- 
Wuently Nearer, when in the Tropic of Capricorn, 
lan in the Tropic of Cancer, is by reaſon of te 1 
hen Greater Refrattion. For if we conceive the mn 
W:mo/pbere of the Earth, of theVapours that ſur- = 
Wound it, to be as they really are, a Body of aA f 
Pobular Figure, whoſe Centre is the ſame with _ * 
e centre of the Earth, and ſuppoſe the Sun to | 
ein the Horizon, tis clear the Rays will fall ve- ..- 
MW 0bliguely on that Part of the Armoſphere, that = 
:{W41gs over our Heads: for they will fall upon it 9 
te ſame manner, that they Fall upon the Sur- 
e of the Earth that — our Feet - _ 

| Ts 2 then 


„ 
then when the Revs of the Sun, out of the more. Ml 5,9 
Pure and Thin ther, do enter into the Vape: yer 
rous Air, that Inclines ſomething to the Nature 
of Water, then they will be very much Co/lefted Ml his 
and Refracled towards the Perpendicular, that Ml Ro 
Falls from Our Zenith. Whence it muſt needs 
be, that the Rays ſo Collected and Refra#ed w Gro 
our Eyes, muſt ſhew the Sun to be Bigger, and Ml tha 
Higher; and therefore Nearer. And Experience 
ſhews, that Refra#ons, even in the ſame Hor. par 
zon, are Greater or Leſs, according to the Thick C 
neſs or Ihinneſs of the Vapours in the Air: all! 
which towards the Northern fide of the World, Wl (ur 
do generally Encreaſe; becauſe the Air is Thick the 
er there, being Condenſed in the Abſence of the Ml ted 
Sun. Whence it came to paſs, that the Hollar- 
ders, Wintering in Nova Zembla, after a Continu 
al Night of ſome Weeks, the Sun appeared to — 
them above the Horizon, ſooner than they Ex. 
pected, according to the Elevation of the Polt, 
which they had taken. - x 
And it. cannot be ſuppoſed, but the Groſs Vs 
pours, - Condenſed by the Frigorrfic Particles in T 
the Abſence of the Sun, in the Winter Time, MI. 
muſt Compole an Atmoſpbere, ſo different from WM like 
the Summers, where the Sun by its Preſence has I tron 
Subtilized, and Diſſipated theſe Vapours, as to ſo $ 
make the Diameter 25 the Sun Appear by a AM. quei 
nute Bigger, and Nearer under the Tropic of (HM 
pricorn, than under the Tropic of Cancer. This I near 
likewiſe ſeems to be the Reaſon, why thoſe Fx: Sen 
Stars, that are Near the North Pole, ſeem Nigb I us, 
er, than thoſe under the Ecliptic; the Pole Stu I ſtan 
than Sirius. | 5 2 
And moreover, becauſe of the Continual Pin: ¶ do t 
nution, or difference of Refrattion, as the Sun A/ E 
cends, or Deſcends, tis as the Lower Edge * the WI viſit 
8 Sun 
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Sun, being a little more RefraZed, than the Up- 
per, it ſeems to be drawn Nearer together to- 
wards it, Whence it comes that the San, at 
bis Riſing, or Setting does not Appear exactly 
Round, but Elliptical, or Oval; having its Per- 
pendicular Diameter more Contracted, than the 
Croſs Diameter. And the French have obſerved, 
that there are different Refracliont, even in the 
Midſt of Sammer, when the Sun is in the ſame 
Part of the Horigon, and on a Day as free from 
Clouds, and for any thing they could perceive, in 
all reſpects, as clear as the other. In the Mea. 
ſure of the Earth, Made by diverſe Members of 
the Royal Academy of Sciences at Paris. Tranſla- 
ted by Waller. | 


\ 


CHAP. XVII. 


HE Moon, becauſe it Moves Slower than 
1 any other Planet, will always be Direct, 
like the Sun; and can never ſeem to us to be Sta- 
tionary, or Retrograde. By reaſon, that it Moves 
ſo S/ow about its own Orb Weſtward ; and conſe- 
quently ſo Swift Eaſt- ward, finiſhing its Period in 
a Month, as the Sun does his in a Tear: getting 
near Twelve Times as Faſt into the conſequent 
Sens, as the Sun does. By which *rwill ſeem to 
us, every Day to drop ſhort a conſiderable Di- 
ſtance, viz. a 28th Part of its Orb: as it really 
does, and will always in all Parts of its Circuit 
do the ſame, 5 GO | 
 Erſt, Becauſe it Loſes ſo much, that tis fo 
Viſible that it can ſeem no otherwiſe. -  _ 


* 

925 = 

2dly, Becauſe there is no other Planet betuht 

us and it, that Moves faſter into the Eaſtern Sigur, 

to make it ſeem ( like the Superior Planets) to 
Move otherwiſe than it does. 5 

Beſides this, it has many other Phenomena dif. 
- fering from the Superior Planet. 


* 


Firſt, That it Moves not about its own Axiz 
bur keeps always the {ame Part towards the 
Earth. „ . 
2dly, The Moon is not always (like the Sy- 
rior Planets) in Apogee in Conjunction, and Pe 
rigee in Oppoſition ; but is ſometimes the one, and 
ſometimes rhe other in all Parts of its Orb. 
30%, That it has a Libratory Motion from Elf 
to Wet, and from North to South. | 
4tbly, That it has Five or Six Degrees more 
North Latitude, than the Sun has. 
 5rbly, It has various Phaſes. And, 
6th/y, Very obſervable Eclipſes. es, 
Firſt, I conceive the Moon may always Appeat 
to us with the fame Face; for Two Reaſons 
Fr, Becauſe it may be much more Ponderous in 
one Part than another: and then the moſt Pond. 
rous will always look towards the Centre. 2d), 
Becauſe its Northern, and Southern Poles, like 
tne Earth, are much Impregnated with Nitrous 
Particles, that Flow from the Northern, and 
vouthern Poles of the World; and beat upon, and 
highly impregnate them. In which Caſe, if the 
ſhould turn towards the Eg/tpric, or Way of tht 
Sun, by the LuQarion of rhe contrary Solar Par 
ticles, they would there meet with, they would 
be Forced back again; and to keep their own 877 
7:07, as the Ends of the Mariners Needle, are to 
wards the North, and South: for the ſame rer 


fon. 
8  # 
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ty, The Moon, is not like the Superior Pla. 


nets, always in Apogee, when in Conſunction, 


nor in Perigee, when in Oppoſition to the Sun, 
(as by this Hypotheſes it may ſeem to be.) For as 
the Earth is drove from the Moon, in the Time 


of its Conj unction, by the Preſſure of the Sun, or 


its Rays Dilating the Armeſphere : So the Moon, 


for the ſame reaſon, viz. the Preſſure of the Sun, 


or its Rays Dilating its qua ark, and Acting 
upon it as it does upon the Earth, is Forced to 


follow. the Earth: and when in Oppoſition, to 


fly before it. And ſo to keep conſtantly pretty 
near the ſame Diſtance from ir; by getting 


ground one way, as it loſes it another So that 
when the Moon is in Conjunction with the San, 
the Preſſure or Force of the Sans Rays, and the 


Gravity of its own Body, in a Rariſied Atmoſphere, 
or Air, will fink it dewn to A, in the Figure, p. 
89, When in Oppoſitzon, the Air on which it 
Floats, by reaſon of the Diſtance of the San, and 
Interpoſition of the Earth, will be ſo Condenſed, 
as to Raiſe it up to b. EE es 
But then, #d/y, The Moon is ſometimes in A. 
pogee, ſometimes in Perigee, when 'tis in Oppoſe- 


lion to the Sun; and the ſame, when in Conjunc-. / 


tion, and in all other Parts of its Orb. | 

And this proceeds from its Northern, or Sou- 
thern Latitude: for when it is in its Northern 
Latitude, it ſeems nearer to us, who are Inhabi- 
tants of the Northern Part of the Earth; and 
when in its Southern Declination, farther off 

Coley's Almanack, for this Year 1702, in which 
there is an Account of the Moons Apogee, and 


berigee; and likewiſe of its Northern, and Sau- | 


thern Latitude, will make this plain. 2 
For here in the Month of April, you will find 
the Moon is at the Full, or in Oppoſition to. the 
1 = Sun, 


9 
\ 


| „ 
Sun, the Firſt Day; and in i ts Perigee, at the 34 
ſame Time: and in Apogee the 15th, and in Con. fore 
junction the 16th, at Four in the Morning. Then Cart 
if you turn to the Moons Latitude, you'l find may 
the Moon, the 15th Day, when *tis in Apogee, ss it 


and very near Conjundlion, to have Five Degrees WiWhi 


of Southern Latitude; and therefore *twill then EZ f 
be Five Degrees farther from us, who live in the lhe $ 
Northern Part of the Earti than the Equator, 
or 5 Deg. beyond the Equator. Then if you look 
to the Firſt Day of the Month, where tis in Con. of d 
junction, and likewiſe Perigee, you will find it Nome 
4 Deg. 56“ in its Northern Latitude; and conſe- NGuart 
guently ſo much of this Side, or Nearer to us Nie] 
than the Eguator. Which being Added together, the! 
will be 10 Degrees within +, nearer to us in Pe. 
rigee, and Oppoſition, than in its Apogee, and tix 
Conjuntion. Then if you turn to November, you r 4 
will find the Moon at Full, or in Oppoſition to Hir, 
the Sun, the 23d Day, and in Apogee at the Pil 
Tame time: and New Moon the 8th, and Peri. vere 
gee the 7th. Then if you look upon the Moon hin; 
Latitude, the 23d Day, when *tis at the FA ron 
you will find ir to be 3 Deg. 8“ in its Sourhern 
Latitude, and the 7th Day where tis in Conjun MI. 
ion, and likewiſe Perigee, you will find it « g/ 
Deg. 8“. North, Latitude, which being Added, hei 
will be 7 Deg. 16". nearer to us, when in Conjun. Neitb 
#10n, than when in Oppoſition. So that 'tis ſome- nd! 
times Perigee, ſometimes Apogee, when it is in Nicco 
Conjunction: and the ſame when tis in-Oppoſiti- Wordi 
on; and ſo in all other Parts of its Orb. And it 
you'l take the Pains to look all the Ear through 


out, you will find the Moon always Perigec, in 
its Northern Latitude, and always Apogee in its 
Southern Latitude ; which ſhews the Truth of 


34), 


my Aſſertion. 


| (121) 3 
zd, Becauſe the Moon, by reaſon of the 


e 

„rorce of the Suns Rays, Deſcends towards the 
n WE2rth, when tis in Conjunction with the San; it 
4 may be ſuppoſed that its W2/tern Point will Dip, 


15it Deſcends, and riſe again when it Aſcends. 
Which will Cauſe that Libratory Motion, from 
Ea to Weſt, as Tycho obſerves at the Time of 
the Syeygies. 5 

athly, As to its Latitude, it cannot be ſuppo- 
ſed, but a Body ſo much Expoſed to the Violence 
ff the Sun's Rays, muſt be forced to Decline 
ſometimes More, ſometimes Leſs, from the E- 
rater : beſides its own Inclination by reaſon of 
the Inequalities of its Szrface, as it Floats upon 


xr, the Rapid Current of Areal Particles. 
. ibey, That in every Lynation (or Time be- 
nd rwixt Charge and Change ) it has divers Phaſes, 


orned, or ſomething reſembling the Form of a 
diele. Afterwards it Appears Halfed, or as it 
mere Cut in Two. Afterwards Gibbous or Bun- 
hing out of both Sides. After that at EU: 


ul, From whence it Decreaſes, and becomes Gibbous, 

71 alfed, and Horned, as it Encreaſed before. 

1. And that it does ſometimes, ſuffer a Total E- 
4 %%%; but oftner a Partial; and both, only 


when tis in the Fall; and yet not in every Ell 


un. either, but for the moſt part once in fix Months, 
ne- Wad ſometimes in Four. All which are very well 
in Wiccounted for, by Gaſſendus, and Exactly ac- 


ding to our Hypotheſis. And therefore I ſhall 
G 


r Appearances : as in its Encreaſe it Appears 


CHAP, 
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8 CH-A:E: ME. 
A to Venus and Mercury, tis obſerved that 
they Conſtantly Accompany the Sun, and 
are carried in an Epicycle about it, as the Centr: ro 
of their Motion. For which reaſon, their Phe. 
nomena are very much different from thoſe of the 

Superior Planets. OY T 

Firft, Becauſe they ſcarce ever go farther tha 

Half a Sign from the Sun whereas the Saper Hues 
or Planets, in the Perigee of their Orbs, are in 
. Oppoſition to the Sun, and in the Apogee, are in 
Conjundlion with him : but theſe both in Apoge,ii cor 
and Perigee, are in Conjuntion with the Sun. ei 

2dly, Sometimes they follow the Sun, and Stem 

after it; then diſappear, and after ſome Tim be n 
Riſe before it, and go before it. Ver, 

Zaly, They are ſometimes Direct, ſometime 
Retrograde, and ſometimes Stationary, 

_ _ . 4thly, Their Degreſon, or Departure Norll, 
and South, are ſometimes Greater, and ſometime 

Leſs, than that of the Sun. | 

5thly, The Orbit of Mercury is Included witt 
in the Orbit of Venus. | 50 
 6thly, They are ſometime Abqye, and ſomWudze, 
times Beneath the San; and ſomerimes High hid te 
and ſometimes Lower vhan each other. 
7thly, They borrow their Light from the Sun 
and have the ſame Phaſes, as the Moon. 

' Theſe Phenomena, are eafily Accounted foi 
ſuppoſing Venus and Mercury to be (as has bill 
proved) the Swur's Satellits ; and that rer ey f. 

e zellits 


h L hs Gam 
tellitz are Light Bodies. As may be ſuppoſed 
— . not able of themſelyes, to Dart 
own the therial Particles, ſo as to give Light 
0 us, compoſed of ſuch Similar Particles with 
their own Planets. That they have always ſuch 
Tendency towards them, that they can never 
Depart far from them; and yet by reaſon of the 
pulſe of the Particles that immediately Circum- 
polve the Bodies of the Planers, can never Ap- 
proach to them. But muſt therefore conſtantly 
eep company with them, at a certain Diſtance, 
n their Courſe from Eaſt to Weſt, and every 
where about their own Orb. for Similar Par- 
icles, have Similar Operations; and conſe- 
quently can never Act upon each other. Bur by 
he Reſſtence of thoſe that are Hererogenioas, 
vill be forced together, and to Unize. And fo 
conceive the Satellits being Similar Bodies to 
eir own Planets, have a Tendency towards 
hem z being Forced that way by the Impulſe of 
e more Heterogenious, or Nitrous Particles in 
ie Ætherial Fluid : which drives them on, till 
hey are Repercuſſed by an Equal Nſiſtance. As 
ya Great Vind, ariſing from thoſe Ætherial Par- 
cles, that are darted from the Bodies of the 


i the P/aners upon their own Axis: Where they 
e Fixt in a Conſtant Circulation about them, at 
uch a Diſtance, and in ſuch a Manner, as thoſe 
Jolies, that by reaſon of a violent Motion are 
ud to Comreifhue. : | 
a/, Becauſe the San is known to turn upon 
Is own Axzs, it muſt be preſumed that thoſe Par- 
cles which are Near, or contiguous to it, will 
e put into a Gyration round about it: and con- 
quently muſt ſtrike hard upon the Satellits, as 
ey follow it, upon the one Side that * - 
PER | | 3 


— 


lanets, and put into Agitation by the Rotation 


„„ - 3 
ſed to them. As upon Mercury betwixt it au 
i, (in Fg. p. 89.) and give Way to it, as they rs 
Fly before on che other Side, betwixt Mere) 
and J. Which ſtronger Impulſe, on one fide gf 
— 4 than it has of the other, will put i 
likewiſe (and the reſt of the Satellit) in a Ms 
tion the ſame Way about their own Planets, by 
pt ater mae And that /foweſ}, that isat the 
greateſt Diſtance from the Planet; thoſe Pari 
cles there, having the Leaſt Force upon it. 12 
3dly, Suppofing the Sarellirs, for theſe Re. ie 
ſons, to Move about the Bodies of their Planets ho. 
they maſt be ſometimes Direct, or ſeem to Moy 
according to the Order of the Signs ; When tha 
Move ſtrait forwards from the Place when 
they ſer out. Sometimes Retrograde, or Cn Ni 
ry to the Order of the Signs ; When they com be! 
Back again the other way; as they muſt ſom 
times ſeem to do: becauſe they Move about Neem 
Globular Body in an Epicycle, that is at a Diſtan t 
from us. 5 e LE. 
And ſometimes Stationary, when they ſeem ti 
Move ſtrait in a Line either Towards us, 0 
From us. ä ach 
Aby, Their Digreſſions, North and Sou lar. 
muſt be ſometimes Greater, ſometimes Leſſer, 
than thoſe of their Planets : Becauſe they col 
ſtantly keep company with em, and Move about 
em, even in their Greateſt Lat itudes. res 
thly, The Orbit of Mercury is included Mei 
that of Venus : Firſt, Becauſe his Greateſt Digi 
fron from the Sun, is Leſs than that of Venus. mei 
« 2dly, Becauſe he being Neater the Sun, is of ci: 
more Lively brightneſs than either Venus, or a0 
other 87 ar oy | 


30 


CAS] <7 
M34), Becauſe as tis Nearer, ſo it Finith- 
x its Courſe Quicker :. for as tis Nearer, ſo its 


ourſe is Shorter, and the Force of the Parti- 
les Circulating about the San is there ſtronger, 
which muſt conſequently Move it as much Falter 
ns tis Nearer. 1 . : ty 
6thly, Becauſe, tis the Force of thoſe Circu- 

ating Particles about the Sun, that gives that 
lotion to Venus and Mercury, and the Circum- 
ration of the 8un about irs own Axis, that 
ves Motion to thoſe Particles: It is plain that 
hoſe Bodzes, that are Moved by them, will be 


La Married along with them, in the ſame Manner, 
he: Way that they are carried about the San. 
heul nd becauſe the Motion of the Sun about its own. 
uri, is Obligue, or Declines from the Plane of 
one de Ecliptic, theirs will be fo. too; and then be- 
dme zuſe they Move Obligue about the Sun, they will 
it em to be ſometimes Aboue, and ſometimes Be- 


w the Sun. And becauſe they do not ExaQly 
ep the ſame Pace with One another, about the 
un; Venus Moving flower than Mercury, they 
ill be ſometimes Higher, ſometimes Locher than 
chother. For when Venus is in Apogee, and 
Mars in his Perigee, then he is Be/ow her; when 
enus is in her Perigee, and Mars in his Apogee, 
ten ſhe is Be/ow him. - 8 
ou 7:2/y, Becauſe Venus and Mercury are ſome- 
Imes Above the Sun, and ſometimes Below, and 
i reive their Light from the San, they will ap- 
Mer co us to have the fame Phaſes as the Moon; 
metimes Corniculated, or in the Form of a. 
„e; ſometimes Half, and ſometimes Full, as 
bat Part that is Lluminated, by the Sun is More 
Leſs turned towards us: only with this diffe- 
ace, that when they are Corniculated, or to us 
za eſt Illuminated, then they ſeem by the Tele 


cope 


„„ 
cope Biggeſt, and Neareſt to us; when they ae 
11. El! they ſeem Leaſt to us, F artheft fron 
us, and in Conjunction with the Sun. By which 
laſt Phenomenon tis manifeſt they Move abou 
the Sun; ſometimes farther from us, and ſome. 
times nearer to us, than he is; and conſequent 
Ay, the Prolomaic Hypotheſic in relation to theks 
Two Stars cannot be true: Nor is it very con 
fiſtent with the Copernicun. For if they dil 
Move Directly beyond the Sun, ſo that when they 
were inConjunction, to be Directly in the Sams Ze. 
nitb, or in a Strait Line with the Sun, and the 
Plane of the Ecliptic, they could never appear in 
the Full to us, according to Philip Lancbergius 
who makes the Sun, (Gaſſendi A ſtronom. Pag 
165.) to be 434 Times as Big as the Earth, and the 
Sun's Diſtance from the Earth to be 1500 0 
the Earth's Semidiameters, which is but 750 0 
the Earth's. Dianeters; ſo that the Diameter 
of the Sun will make ſo great an Angle wit 
the Earth, and then Venus and Mercury mul 
Move a great Part of its Orb, from the Place 0 
Conjunction, before it will be ſo far ſeparatel 
from the Rayes of the Sun, as to be viſible to us; 
and conſequently can never Appear in the Full 
| But ſuppoſing them to Move Obliquely about 
1 the San; when they are in their Greateſt Sou. 
ern Latitude above the Apparent Diameter 
the Sun, that Part of them that is Illuminarel 
dy the San, will be Directly Oppoſſte to us in 
the Northern Part of the World, and conſequent 
ly at Full. 6 ps 1 85 _ 
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CHAP. N. 


—_ 

f S to the Fixed Stars, their Motion always 

p ſeem to be Uniform, and _ : having 
o other Motion than from Eaft to 


L which 
they conſtantly perform in the ſame Time, tho 
they may ſeem to have ſeveral others; as 


he * . 0 
| Firſt, That of Libration from Eaſt to We 
n and on North to South. © 2 , 


2dy, A Motion like the Planets, into the con- 
ſequent Signs. = 1 
diy, A Motion of Scyntillation. . 
That Libratory Motion, I take to be in the 
arth, tho it ſeems to us, who always ſuppoſe 
ur ſelves to ſtand ſtill in the ſame Place, to be 


- 


unn the Fixed Stars. But that the Earth has ſuch 
ff» Motion, from Eaſt to Weſt, and from North 
ro ſo South, may be ſuppoſed : Firf, becauſe its 
user Neighbour the Moon has ſuch a Motion, 


which probably may give ſuch an Impreſs to the 
ay Incline it, to ſuch a Motion alſo. 


ompoſed of Two Parts, One Lighter than ano- 
her, and conſequently cannot be Equally Acted 


a Globular Body being eaſier Moved, than the 
leavier. And therefore the ſame Force will 
ake the Lighter, move faſter, and turn about 
the Heavier, and Force it ro Defle& from a 
A rait Line: As the Lighter Part of a Bowl 


{ir under it, upon which the Earth Floates, that 


2dly, Becauſe the Earth, as tis a Globe, is 


pon by the Sola, Particles, the Lighter Part of 


Noes about the Heavier,orByas, for the ſame Rea- 
5 e ſon 
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ſon; as is manifeſt, becauſe you make it ſtrong il 1 

' that is Defle& More or Leſs as you add my: 70 
or Leſs Wax, or Weight to it. And as the du 
Moves ſometimes on this, ſometimes on the oil x, 
ther fide the Equator ; ſo by its Preſſure on iu for 
Part of the Earth, it may alter its Poiſe, au bin 
Byas it towards the North. Veſt, or Cauſe it u ane 
Move Obliquely in its Weſtern Motion towaui A 
the North: But when on the other ſide thema 
guator, it may drive it back again to the Sit 
Eaft, by giving a Greater Force upon the Cu mo 
trary Shores. 0 n 3 
And this Motion of the Earth, poſſibly may EH 
the Cauſe of Two or other Phenomena : For Alike 
its Poles Librate Eaftmard, or Weſtward, fro the 


the Polar Stars; ſo it may Cauſe a Variatin 
or at leaſt the Irregularity in the Variation Et 
ward, or Weſtward of the Magnetic Needle. Withey 
 2dly, When the Earth, by its Libratinh 
Moyes Weſtwardly ( 1 do not mean in its Orbit, 
but upon its own Axis, getting a little Weſtwarl 
before the San: The Sun will be longer befor 
it can Run round it, and come to the ſame Pot 
again. > Becauſe the Eartb Moving before itikome 
will have Moved that Point ſomething farthaMipaſs | 
from it. On the contrary, when the Earth by 
its Libratory Motion, Moves Eaſtward, the 
it meets the Sun; and conſequently brings that 
Point ſomething ſooner to it. And it may be fa 
this Reaſon, that the Natural Day, or 24 Hous 
are ſometimes Longer, ſometimes Shorter in On 
Time of the Tear, than another. Free vi 
2 2dly, As to the Motion of the Erxt Start, ini Podie, 
the Conſequent Signs; poſſibly it may procealfWnd ti 
from thoſe odd Minutes in the Annual Conp 
tation, which makes a Dos Difference ** 0 of $, 
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24%, It may be from the Alteration of the 
as: The'Seas getting Ground in 


Farth, and 


vl fome Places, and — 04 A in others, as has 
bin ſufficiently proved by Mr. Ray. And there is 
ol another Learned Writer, that has made our 
ichn almoſt all Seas, even to Oxford. This 
ER may alter the Earth's Poiſe, and thereby Move. 


more in the Confequent Signun s. 

3dly, The cauſe of the Scyntillation of the 
like the Sun, and the reſt of the Planets, dart 
the ErÞeriaf Particles in Direct Lines, to the 
Earth, or Centre; becauſe the Ætherial Parti- 
cler do not bear the Weight of their Bodies: ( as 


in the Solid Orb, and Circulating with it The 

can only ſtrike the Atberial Particles down Ul- 
wuely by the fides of the Firmament, as they 
fall upon them in their Circulation, from Eaſt to 
Weſt. So that the AÆtherial Particles cannot 
aſs thro” various Mediums, betwixt the Firma- 
hey muſt Riſe from an Oblique, or Crooked, 


he Eye, they ſeem to be in a Having or Vibra- 
ing Motion, which we. call Scyntillatio 


nd the other 03/cuxe,gand Dark. But then 


, 1008er Stars, do ſometimes Stick, and ſometimes 


Tealide along the fide of the Solid Orb, or Eirma- 
. FTF 


3 


We 


d Gregorean dc. 


it à little, fo as to make the Har Stars ſeem 


Fixt Stars - I conceive is this, That they do not 


they do thoſe of the P/aners, ) they being Fixed 


ome to us, but by various Refra7zons, as. they 
ent, and the Centre. And becauſe in fo doing 
0a Direct or Straight Line, when they ſtrike - 
As for thoſe New Stars, I am inclined to a- 
re with Ricczo/us, who ſays they are Globes, or 
les that have but one fide Bright, or Shining, 


onceive that theſe, ang poſſibly ſome of the o- 


* 


— 


do:) And if as they Glide in the, Concave of the 


ef the Planets (as likewiſe of the Satellit 71 


. 
ment, (as tnole I7otuverances Which Are of the Ne 
Ty ſame Nature, as thoſe upon the Baby Fe the Sur bg 


Firmament, they ſtrike againit the Edge of anotha 
Star, or Protuberance in the Solid Orb, they my 
thereby have their Brigbt, and Poliſhed fide turne 
up, which may then ſeem a New Star, whilſt 
continues in that Poſture;zwhich afterwards beim ut 
removed from thence may diſappear. - MW 

' Laſtly, That Admirable Theorem of Ke; e 
ler, wherein he ſhews that the Periodical Tine; 


compared with One another, have the Proportin 
of One and a Half, with reſpe& to their Midi 
Diſtances from the Centre about which they Move; Pe 
that is, a Proportion of a Single Proportion, aui ber 
Half as much mote; Or which is the ſame Thing, hie 
the Squares of therr Periodical Times, are as 1 
Cubes of their Middle Diſtances. And this hold 
as well in our Hypotbheſis, as any other, Particy 
larly that of Copernicuu. re | 
& For if it be true in Venus, and Mercury, ei 
cording to his Hypotheſis, it is true in ours, who 
make them to Move about the Sun as he does quit 
| (and the Reſt of rhe Satellits about their appro 
priate Planets:) If it be true when the Earl 
and Three Szperior Planets Move in the fam 
Place, and at the ſame Diſtance about the Sur 
as. their Centre 3 it will be likewiſe true, whe 
the Sun and the Three Superiour Planets, Mm 
in the ſame Place, and at the ſame Diftance: 
bout the Earth, as their Centre, Ne. 
Which Phenomenon ſeems to have theſe Ply 


ical Reaſons ; Firſt; as the Medium is Rarer, . 1 
the Cæleſtial Bodies poſited therein Move Faſter In 
as has bin ſhewed.  2dly, As they are farbt / 


from the Movent, ſo they will Move „ 
// ore, 23 x0" wo 


9447 21 


em), 
han it has near it. And therefore the Superior 


dart or Firmament, Move faſter along with it, 


. ; N e 


om Eaſt to Weſt, as they are nearer to it. Be- 


. 1 
7 . * 


tars, (as has bin ſhewed abeve;) and becauſe 
here is a Gradual Encreaſe of Rarity, from the 
r Diſtance of the Orb they Float upon; their 
der from the Center, in a Juſt Proportion : 


hich Proportion poſſibly is that above obſerved, 
he Sate//its do not derive their Motion from 


te they Move flower as they are farther from 


uns. & 


1 \ 


CHAP, XXI. 
0 Anſwer that Great Objection, which A- 


lienates ſo many from this Hypot he ſis, viz. 


PCAUK 


1 1 


K 2 MS 


becauſe; the Movent has leſs Force at a Diſtance, 


Planets, that derive their Motion from the Ext 


aſe: they are lighter © Bodzes, placed in a Rarer 
Medium, where the Movent has greater Force; 
ut then their Periodical Motion will be Slower, 
xcatiſe they keep a nearer Pace with the Fixed. 


mre-to the Firmament. And the Celeſtial Bo- 
ies have Gravity in Proportion to the Denſity, 


erzodical Motion will be Slower as they are Far- 


e Fixed Stars, but from the Rotation of their 
lanet upon its own Axis, (as above: And there- 


Weir Planet, and in different Lines from the 
lane of the Eclipric, in Proportion to the OG. 
quity of the Axis, upon which their Planer 


it Incredible Cæleriiy, that thoſe Vaſt Bodies 
aſt Move with, that go ſo vaſt a Circuit, in 
ow Wlhort a Time, viz : in 24 Hours, I need ſay 


/ 


no more, but that He that made the Wor/d, couly 


than they do now; as they now Move ſwift 


Ife, and Corruption of all things, and thel 


- the Air.) And it may be, before Harvie fou 
_* out the Circulation of the, Blood, it would hat 


his Heart in Three or Four Minutes; as nc 


Ip to thoſe that will not be at the Pains to coi 


But we ſhould confider, that as the Wor!d v 


25 12515 ie 


7 


ws Oh 2 C1325) | 
have made them Move, as many Times ſwift 


than the Wheels of a Pocket Watch, with x 
much eafe as He made the leaſt Particle in the 
World. But thoſe that confider that theMixtion of M1; 
different Particier, is the Cauſe of the Generation 


Motions, the Cauſe of Mixtion; muſt gau even 
that the Generation, Conſervation, and Change 
of thoſe Indefinite Species, or Products of thi 
Inferior World, cannot be performed withoulMitanc 
inconceivable Motions, if there were no othet 
But it may likewiſe be ſappoſed that the CH nal 
ſtial Bodies, are Inhabited with Creatures, tu lo. 
are Generated, and Conſerved, from the ſam s 
Cauſes, (but of what Nature they are of, 
cannot gueſs any more than this, that they 
Bodies, that can no more Live with us, than lob. 
can in Water, nor we with them, than Fifi 


bin as great an Amaſement, to have ſaid that i Vin 
the Blood in the Body of a Man, paſſes tui 


to ſay, that Vaſt Body of the Planet Saturn, go pe 
as far in 24 Hours, as a Bullet, if continued il 
the ſame ſwiftneſs as tis diſcharged from 
Great Gun, would in 1500 Naar. 


: "Theſe Things indeed are Surprizing; eſpeci 


ſulr their Reaſon : But condemn all Things irate 
Whims, that are not Subject to the Senſes. JWoun 


made by an Infinite Workman, ſo tis next able 


_ Infinite in all its Parts. Tho' we are ſo framalſſkew 


that only Mean Things affect our Sen ab Onſec 
1 1 1 : 91 Fo Bt, +: 1 44 5 LE W an $i 
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7 
which we uſually judge of all the reſt. But if 
we. make a Rational Examen into it, (tho we 
can talk in the gtoſs without confidering what 
we ſay,) of Iaſiuite Magnitude, Infinite Celeri- 
ty, Infinite Diviſibility, &c. yet if we come up- 
an the Detail, we ſhall find there are Actual 
Bodies in the Univerſe, which very much exceed 
wer! our. Conceptions, as to Magnitude,” and 
allneſs, Celerity, and Slowneſs.' For if Sirius 
ot the Dog Star,) be placed at fo yaſt a Di- 
ſtance, that a Cannon Ballet (which Moves with 
the Greateſt-Celerity of any Thing we are ac- 
quainted with,) would be near Seven Hundred 
th /and Years in coming from thence to us; (as 
has bin -Demotiftrated by Mr. Hagent,) which 
b bar the Semidiamoter of its Orb: With what 
Incredible Cyleritiy, muſt that Star of it felt 
love, that goes above Six Times as far, in 24 
Hours. Vet this would be no great Wonder, if 
x conſidered that we are Daily converſant with 
de Bodies, that Move 20 Times faſter than 
bus, (granting it to go this Circuit in 24 
ours, ) as the Luminous Particles, that flow = 
dom the Body of that Star do; if they keep a 
Proportional Swiftneſs, to the Celerity of that 
our, compared to that of Saturn. For lam 
clined to think, that the Larid Particles, are 
long in coming from the Sun, as from Saturn; 
und from Saturn, as from the Fixt Stars. For 
Ws the Stars are farther off, ſo their Celerity is 
eiter; they Moving in the ſame or lefs time 


nike the Zrberial Particles, with a Proportio- 
Wable greater Force: Which in thoſe Regions are 
neelkewiſe more Elaſtic, being more Rare; and 
„ oſequently their Motion, thould be Accelerat- - 
chi, in Proportion to the Stroak of the Planet, 


Wound à greater: Orb; and conſequentiy muſt 


N 


1 
and the Elaſticity of the Particle: And then the 
Swiftneſs of the Luminous Particles, muſt be en. 
creaſed, as the Orb is Encteaſed, on which the 
Planet Moves; and therefore theit Motion, fron 
them to us, muſt; be in the ſame Time. Bu 


however that is, from the Emerging, and In 


-merging of Saturn's: Satellites, (which I cor 
iceive reſults: from: the various Phaſes: of thok 
Bodies, as their Lluminated Part is turned th, 
wards us, and ſometimes from their frequen 


Erclipſer with each other, )- it has bin Den 


rated by Mr. Newton, and others, that the 
'Light flies from thoſe Bodies to us in Ten M- 
nutes, which is the Semidiameter of Saturn's Ol 
And conſequently, if their Courſe were conti 
nued, they would Move as far in One Hour, a 
Saturn does in 24, which moves as far in 2 
Hours, as a Cannon Bullet would in 1500 Yeats 
And therefore the incredible Cælerity of thok 
vaſt Bodies, (vz.) of the Plarers and Hin 
Stars, can be no Objection, to thoſe who gran 
that the Luminous Particles move above 20 
times Faſter; as moſt of thoſe: who maintain ite 
Copernican Hyperbeſis, . and make this an 00 
jection againſt the Pro/omaic do:) For the Ms 
tions, and Celerity of thoſe vaſt Bodies, is much 
more Conceivable, and eaſier Accounted for 


than of theſe Minute Ones. 
| — that Body muſt be 


of an Incredible 
Magnitude, that can be apparent to us, at ſo vaſia 
Diſtance, that the Celerity of a Cannon Bulli 
would be near 700000 Tears in travelling Over ii 


us, as Mr. Hagens proves the Fiat Stars to be 
Thus, ſeeing then (ſays he) that the Stars an 


ſo many Szrs, if we do but ſuppoſe One d 
them Equal to ours; it will follow, that it 
Diſtance from us, is as much greater than thit 


R 3 
the Wl © of the Sun, as its Apparent Diameter, is leſs 
en. than the Diameter of the San. But the Fixe 
the il © Sores; OF thoſe of the Firſt Magnitude, 
on Il © tho? viewed thro' a Teleſcope, are ſo very ſmall, 
Bu WY © that they ſeem ſo many ſhining Points, with- 
Im out any perceivable Breadth ; ſo that ſuch Ob- 


ot © ſervation; can here do us nd good. I ſaw this 
ol would not fucceed, I ſtudied, by what way I 
1:M' could fo leſſen the Diameter of the Sun, as to 
en make it not appear Larger than the Dog, or 
an, any other of the Chief Stars. To this Purpoſe, 
te 1 cloſed One end of my 12 Foot Taube, with a 
Mr very thin Plate, in the Middle of which, I 
01.88 made a Hole, not exceeding the Twelfth Part 
ut of a Line, i. e. 144 Part of an Inch; that end 
„turn to the Sen, placing my Eye at the other, 
could ſee ſo much of the Sn, as was in Dia- 
an meter about the 182 Part of the whole: But 
*{till that little Piece of him, was Brighter much 
than the Dog- Star, is in the cleareſt Night. I 
aw that this would not do; but that I muſt. 
Leſſen the Diameter of the San a great deal 
more: I made then ſuch another Hole in a 
*Plate, and againſt ir, I placed a little Round Re 
*Glafs, that I had made uſe of in my Microſ- 3 
cope s, of much about the ſame Diameter with 
the former Hole. Then looking again towards 
the Sun, taking care that no Light ſhould come 
near my Eye, that might hinder my Obferva- 
tion :) I found it appeared of much the fame _ 
clearneſs as Sirius. Bur caſting up my Ac- 
counts according to the Rxles vf Dioptrics, I 
found his Diameter now was but = Part of 
that , Parr of his Whole Diameter, that 1 
law thro the former Hole. Multiplying's+: and 
357 Into one another, the Product I found, to 
be 27664, the Sun being therefore Contracted 
. | "FRE - „ 
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into ſuch a Compaſs, or being Removed ſo far 
- © from: us, (for it is the ſame thing,) as t0 
© make its Diameter, but the 27664 part of that 
©we every Day ſee, will ſend us juſt the ſame 
Light as the Dag Star now does. And his Di. 
* ſtance then from us, will be to his preſent 
Diſtance, undoubtedly as 27664. is to 1 ; 
band his Diameter, little above 4, m. Seeing 
_ © then, Sirius is s equal to the Sun, it 
* follows that its Diameter, is likewiſe 4 m, 
and that his Diftance, to the Diſtance of the 
© Fun from us, is as 27664 to 1. And what an 
© Incredible Diſtance that is, will appear by the 
* ſame way ofArguing,that we uſed inMeaſuring 
_ © that of the Sun: For if 25 Years are required 
© for a Bullet out of a Cannon, with its utmoſt 
© Swiftneſs, to Travail from the Sun to us 
© (fuppofing the Bullet to Fly a Hundredth Fa- 
- * thom. in the P#//e of an Artery, as is proved 
_ _  ©by thoſe Experiments, that Merſennus in a 
©. Treatiſe. of his ma wherein Sound was 
found to extend it ſelf Eighty Hundred Pans 
© in that Time.) I fay then, that ſuppoſing a 
Bullet to Move with this Swiftneſs, from the 
© Earth to the Sun, it would ſpend 25 Years: 
ein its Paſſage : The Earth being 12000 of its 
Semiĩd iameters diſtant from the Sun, ( as he 
© has proved above.) Then, by Multiplying the 
number 27664 into 25; we ſhall find, that 
1 125 a Bullet, would ſpend almoſt Seven Hur 
© dred Thouſand Yeats, 'inits Journey ing between 
© us, and the neareſt of the Fixed Starr. 

Thͤubis is Demonſtration, if the firſt Suppoſition 
. Þ > be True, vs. that Sirius is as Big as the Sun. 
nd that it is, may be proved by Arguing in 
the ſame manner as Mr. Hagens does. For the Wall 
Ft Stars are at ſo great a Diſtance, that = les. 0 


1 


. 

g of our Teleſcope,” tho 120, or 200 Fee t 
will not in the leaſt Magnific them : 9 —— 
0 Planet Saturn, 1e dee. f. thro? them, 
ill appear as Big as th 5 *. From hence, 
e ma e conclud G that they areas many 
121 a r eee 
nt of the Moon than 

7 Body of Saturn: or 5 the dy of Sat ur un. 
iewed thro? a Teleſcope, is To Ban than when 
jewed by the the NE ed Eye. F were FAY 
*; would ſuffer ; e to de Mag niſied as 
al as Saturn; which I ſuppoſe, will be more 


* — 


om us, than S urn, as theAp- 


he an Equal to that of the Swn. . 
ng But it may be further Argued that the Fit . 
ed ers are as many times farther from us, than {vl 

oft Were, as Saturn viewed ** 2 . r= 

us, W- than Sirius; or any other Eixt Star vi : 
5. ro! the ſame Melee pe. 55 latter the 4 


Jeope is ſo far from Magnifyi * by ha- 
ing: them from their J le 7, No makes 


em appear much lels; juſt like litle: ' ſhinivg,; 
vints, without any beter Breadth high 
then meaſured according to M. Ha _ his Me 

jd, would yet appear much more Diſtant, and 

erefore they muſt be much bigger than the 2 | 
ut then of what Mot Niang nd muſt 

e Solidum 7 5 or Lare be of, et hat 4 


ntains an Indefinite Number. of, ſuch. Srars i in 
$ Concave. Super ices. 


On the other hand, Mr. 3 has "obfer: 
d Veſſels in the Brain, ſo ſmall, that if a 7 
Sand, were divided into Ten Hundred” 

Parts, and ſoft and yielding. as a Globule 5 
Jod, they would be too bi to enter thoſe 
els. And yet there are Bo les in the Air, o 


all, that they can go thro' the Pores in the 
les. of e 


— 


effels DUNE with a Juice P Propor- y | 
| 24+ tional = 


o | 
tional to them; or thro? the Pores of Gold, « Mons 
Silver, or any other the moſt Compact Body, Withc 
with as much eaſe, as a Man can go thro an or. ue 
dinary Door. And this is evident from the EH dio 
Fes that a Loadſtone will have upon a Marines nio 
Needle, thro' + Max's Head, or any other Body, tha 
The ſame Lenwenbeeck has obſerved, Threads Mow 
of a Young Spiders Spinning, ſo ſmall, t 
400000 of them, are not ſo big, as the Hair d 
ones Head, Phiigſ. Tranſac. Num.'271. p. 878. 

He has Iikewiſe obſerved Animals in the Spern 
of ſmall Inſefs, to be a Thouſand Millions o 

Times ſmaller than a Great Sand. Philg/. 1 
act. Num. 279. pag. 1142. Of what Smalln 
then, muſt the Veſſele be, and the Particles of thob dies 
Jaices, that Circulate in them, in thoſe Anim; 

Mr. Boyle gives an Account of a Motion M upo 
Slow, that it cannot be perceived to Move, I the) 
Hairs Breadth in 80 Tears. He inftances a hu vou 
lin; which is known to ſhrink fo long, (tho Im: 
| perceptibly ) becauſe comes nor fo its rue Sol 
EEE 
Theſe Things, tho” Marrers of Fact, and capi pon 
ble of Demonſtration ; do even Exceed our Co Dar 
ceptions. As is evident, by their being Rejedel Sun, 
by all Mankind, as Chimeras, and Fabulous, whel dart 
F een Wich proceeds from a WeakWDi 
nels of Spirit in Us; who think there is nothing Mupor 
in Nature, but in that one Way, and in that on! Ws t. 
| Degree, that we are uſed to. And indeed. 'tMicle 

a ſtrange Power that Cuſtom has upon WeakMupor 
and Little Spirits, whoſe Thoughts reach no far 

thet than their Senſes; who make that which 
they have bin accuſtomed to, the Standard ali 
Meaſure of Nature, of Reaſon, and Religion: thi 

is evident by the Prejudice of Education, which 
genetally Fixes things ſo ſtrong in the 1,4g:n0 
15H01 Fong 5 | : = 
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ons of Men, that there is no Moving of them, 


» tho never ſo Weak and Ridiculous. Neither, are 

ol. ibere any ſort of Men, more Poſitive and Tena- 
rf: cious, or more Peeviſh in maintaining their Opi- 
ions, or more Cenſorious of Others; than thoſe 

chat heave the leaſt Evidence of the Truth of their 

ads own 2 à8 is eaſily and uſual } ob ſerved. + 
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111 Han eſtabliſhed the Principles, and Ac- 
nels counted for the Motions of the Celeſtial Bo- 
ole dies, and their Poſitions. Next we are to conſi- 
der the Phenomena that reſult from their Actions 
upon each other; and all Compound Bod ies, (as 
„ they are ſuch as above deſcribed.) And endea- 
Jo vour to Confirm our Hypotheſis, by the Solution 


f their ſeveral Operations and Appearances in 
. nee 

And Firſt, We will conſider the Operation, or 
Power of the AÆZtherial Particles, as they are 
Darted from the Celeſtial Bodies, vis. from the 
dun, Moon, &c. And Firſt, As theſe Particles 
larted from the San have Power to Rarify, and 


ear WDilate the Atmoſphere; and Cauſe ir to Prefs hard 
ning upon the Earth. 244%, As they are Elaſtic. 3dly, 


cles of the Air. 4tbly, As they have Rotation 
pon their own Axis. 9 | 


— 


he) Dilate our Atmoſphere, and Cauſe it to 


has bin ſhewn, 


— 


Is they are contrary to the Nitrous, or Acid Par- 
Erft, By their Activity, or by their Expanſive 
Ipring, and Violent Rotation above mentioned; 


Frcs hard upon the Earth and Seas: and ſo the7ß 
ue the Cauſe of the Diurnal Motion of the Earib, 


** 16 N , 
- 
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24%, Of its Libratory Motions, as has hi 
Hei ern 


3% They are the Cauſe of the Ebbing and 


Flowing of the Sea + which comes to paſs. Fi! 


By their LuQation with the Watry Particles, aut 
-  - their RarifaQtion of them. 2d, = the Expay 
fion of the Azria! Particles contained in the Pong 

of the Water. By both which, the Seas muſt re. 
ceffarily be Dilated, and Cauſed to Swell an 
Riſe higher, in that Part that theſe Particles ar 
Perpendicular to; for that the Solar Particles in 
capable of Dilating Water, or any other Fuid; 
certain:  Behides what has bin ſaid already. js 
evident by the Riſing of the Thermometer: in the 
Day Time, cauſed by the Preſence, Operation, 

or Heat of the Solar Particles: and its Falling + 
gain in the Night Time; when they are in ſome 
meaſure withdrawn. And Seamen are ſaid 90 
obſerve; that their Ships draw leſs Mater in Cold, 
and Frozen Countries ( tho? the Mater is not in 
theſe Places ſo Salt,) than they do in Warme 

\ Places. And the Honourable R. Boyle has obſer 
ved Water to Dilate, and contract. it ſelf in the 
fame Day. by an He*metic Glaſs Bubble, that 
wouldSink in Water at Noon, and Riſe and Swin 
at Night, and Morning. By all which tis plain 
that Water is Denſer in Cold, than in Warme 
Naces and Seaſon s lh by 

- 2dly, Becauſe at the ſame time they Rariſj 
the Atnoſphere, and Cauſe it to take up mot 
Room : and conſequently make it Preſs harder 
upon that Part &f the Seas, that is thus Swellel 
and Raiſed up higher. This Preſſure, being add 


ed to the Fluidity of the Water, or to the Preſſuee 
of its own thus Accumulated Particles, (which once 
being Globular like Childrens Marbles, would 
Force thoſe upon the Borders to Row! my . 
40 1 35 — "Ii 
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aud Diſperſe to a greater Diſtance; by which 
they- will all fink down into a Level.) Both 
which Cauſes concuring ( v:z. their own Fluidi- 
ty, and the Preſſure of the Atnaſphere, Rarified 
by the Preſence of the Sun,) muſt neceſfarily drive 


the Waters, with violence towards the Po/es; | 


and Accumulate them there: which after th 

have continued there for ſome time, the Cau 

that drove them thither. vi. the San, being re- 
moved, and the Expanded Particles being Conden- 
ſed, that part of the Sea, to which the Sus was 
before Perpendicular, will want ſo much of its 
Waters, to fill up its wonted Level, as were 


Forced from thence towards the Poles. And then 


the Waters at the Poles being there Accumulated 
beyond their Level, and Floating upon the Shoars, 
will for the ſame Cauſe, vi. their own Fluidi- 
(or Propenfity to Scatter and Fall into a 
Level, ) roll back again to the Place they came 
from. But becauſe they cannot go Forwards and 
Backwards in an Inſtant; the Tendency of the 
Waters towards the Poles (like the Sway of a 
Pendulum) for ſometime Reſiſting the Gravity 
of the Vater in its Return; it muſt for ſometime 


an Hour before it ſenſibly Returns, or makes the 


Reflux. Which after they are Returned, Ebbs _ 
for as long a time, before they Flow again. But 


becauſe the Sea Ebbs, or Flos once in Six Hours: 
it will by this means loſe almoſt an Hour, or a+ 


dout 50 Minutes in 24 Hours - or the Tide will 


be 50 Minutes later every Day than othef. And 
becauſe the Moon loſeth much about the ſame 


ume, every day from the Sn; and conſequently 


comes to be in Conjunttion or Oppoſition with it 
once a Fortniglit: the Moon, and Tide will near- 
ly keep Pace with each other. Which is the. 
1 = 2 ä 5 5 4% 5 N . | : : u 0 | 


be at a ſtand : and is uſually about a Quarter of 
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Caufe that the Moon has generally bin eſteemei 


to be the Cauſe of the Ebb:ng, and Bowtny of the 


Sea; and it muſt be confeſt, as it Prefles up 
its Surface, as well as the San, ſo it muſt farthe 
its Motion Proportionably. For if the Arheriy 
Particles darted from the Sur, have Power ton. 
rify the Armoſphere, and make it Preſs harder 
upon the Earth, as has bin ſhewn; the ſame Pg: 


ticles Reflected from the Moon muſt have the 
ſame Effect, in a Proportion, Equal to the Num 
ber of theſe Particles ſo Reflected. Which will 
be moſt viſible at Fl, and Change; when it Preſ: 
ſes much harder than at other Times. At Eu, 
becauſe then that Hemiſphere of the Moox, that 
is Illuminated by the San, and conſequently has 
its Atmoſphere Rariſied by the Solar Particles, i; 
turned Directly upon us, which will likewiſe Ra 

_ rify ours, and make it Preſs harder upon the Seas, 

So when in Conjuntion, it being DireAly under 


the Sun; the Sun by Preſſing upon it, will Force 
it to Preſs hard upon the Earth, and by their U- 


nited Forces, Cauſe a greater Tide, than in the 


Neap-Tides ; when there is but à Part of the Il: 


luminated Hemiſphere of the Moon” turned to- 


wards us. 


Suppoſe the Figure to be the Sun, Moon, and 


Terragucous Globe: & the Sun, r the Moon, the 


other the Earth. Of which a, is the Poles, unn 
the Seas, the Circle b ec d, the Eguinoclial; 


„ > W—__ = 8 ho_ 
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in which the Sun and Moon move, Perpendicular 
to d. And that Part of the Seas that the Sun is 
Perpendicular to, to be Rarified; and thereby Ac- 
cumulated, or ſwelled beyond its wonted Level; 
and at the ſame time more than uſually Preſſed 
upon by an Atmoſphere, Dilated by the Solar Par- 
ticles: it will follow, that the Water in thoſe 
deus at d, will be drove by their own Fluidity, 
and the more than ordinary Preſſure of the Atmo- 
ſphere, with Violence on both ſides the EquinofZi- 
, nd 0 a, the Poles, and ſtrait forward from 
d, towards b, as the Sun moves nearer to it. 
Which will Cauſe the Waters gradually for Six 
Hours to Riſe at f, as the San, and Moon ap- 
proach to t, the Zenith of b, which when they 
come to and are paſſing towards e, ſuppoſing 6, 
to be South Weſt,they will Force the Vaters, rapid- 
ly to Aſcend the Shores upon the Weftern Coaſts, 
and among the reſt to damn up the River Thames, 
and, conſequently ro make High-Water at London- 
Bridge. Where *twill remain, for ſometime at a 
tand, till the Sun, and Moon are paſſed to ſome 
Diſtance towards e. 13 

But then the Waters, being Raiſed upon the 
Shores much above their Due Level; they will 
gradually Deſcend, as they Aſcended before to- 
wards ö, the Eguinoctial, for Six Hours more: 
by which Time the San, and Moon will be Per- 
pendicular to e; and the Waters that Deſcended 
itom the Northern, and Southern Shores, will 
meet at h, the Eguinoctial Line. Where they will, 
not immediately fall flat, but being Impelled by 
the purſuing Air, on both ſides, and there Reſiſt- 
ng each others Paſſage, like Two Streams meet. 
ing, will be Forced up there, to a Height almoſt 
al to what they were on the Shores, from 
whence they Deſcended ; in which Poſture they | 
o 


z as thoſe at 5, will to h, the Eguinockia! Lin, 


- - Impel a leſſer part of the Waters, towards ot 
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cannot ſtay there neither, but after they han 
grappled for a Quarter of an Hour, will res 
back again in Six Howrs, to the ſame Place, 2 
almoſt to the ſame Height to the Shoars atf 
From whence they came. (like the ſway of! 
Pendulum, or as Water moved fo, as to make f 
Aﬀcend one fide of a Baſon, or Boat, will of jj 
oven accord by Reaſon of its Flaidity revert, au 

Aſcend almoſt as far on the Contrary.) | 

By which time the San and Moon will becom 
Perpendicular to e, and make High Water ati 
oppoſite to f,. and within a Quarter of an Hoy 
will revert back again, and in Six Hours come u 


In which time the Sz7, and Moon will be got v 
d, and by a Freſh Impulſe will raiſe the Water 
_ ar, and Encreaſe them, till the San and Mon 
come almoſt Perpendicular to b; at which tim 
*rwill again make High-Water at London Bridg, 
And fo for ever, the fame Cauſes haying the ſame 
Effects upon the fame Bodies  __._ 
The one Tide; vig. that when the Sun, ant 
Moor are South Weſt, being alwz s Higher a 
thoſe Coaſts, vig. at London Bridge; than the n 
verſe, when the San and Moon are North Fall 
The reverſe being made only, by the Falling back 
of the Vaters at the Equinoclial, purely upon the 
Account of their Fluidity, and not by the Pe 
o 
When the San, and Moon are in ConjunQion 
or Oppofition in the Eguinoctial Line, they wil 
then Cauſe the Greateſt Tides: becauſe then ti 
' Waters are Equally divided, and Impelled at ail 
equal Diſtance from the Egquinoctial, towards tis 
Poles. But when they are in the Tropicks, they: 


of the Poles, and à greater part with leſs I 
SENS 0 | : le) 
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TW they chen being at a Greater Diſtance towards the 
ei other unequally : And therefore they will then 
make leſſer, but more equal Spring and Neap-. 
t. Of the Two Egainoctial Tides, the Spring 


is the greateſt, and ſooneſt z becauſe then the 
dun Approaches our Northern Hemiſphere eve- 
ty day; and therefore Gradually drives the Seas 
more violently towards our Shores. But in Au- 
tumn, when the Sen declines us, and its Tenden- 
y is towards the Southern Hemiſphere, the Seas 


t i ielding to it, are impelled more violently. that 
our Wway : and therefore make the greateſt Equinottial 
ide on that fide, before it does on ours. Where- 
in. bore the greateſt Spring Tide in March, is with us 


rather before the Eguinox, and that in September 
ber after. R e 
And as the Spring Tides, are greateſt in March, 


im and September, the Sun, and Moon being then in 
dee. MOppefition, or Conjunction in the Bguinoctial 
ae Le, and by their Laited Forces make the great- 


ſt Effort upon the Seaz : ſo the ſubſequent Neap- 
Lider are always the leaſt ; being produced when 5 
the Moon is Declined from the Eguinoctial to the - © 


eur ropics. Whereas in June and December, the 
all. 8/ring Tides are made by the Tropical Sun, and 
ack on, and therefore leſs vigorous. - And the Neap- 
the %, when the Moon is reverted from the Tro- 


dict to the Eguinoctial, which are therefore the nn 
Itronger. Hence it happens that the difference be- — 


moßreen the Spring and Neap Tides, in theſe 
wil ent he, is much leſs confiderable than in March 
„ „% IE OT on : 
t u The Irregular Tides proceed from the Croffing, _ 
SthefWpnd Meeting of. different Seas; and from being 
they band ied Backwards, and Forwards trom different 


ſores; as is Obſervable in the lands of Orkney, > 
here the moſt Irregular Tides may be eaſily Ac 
Ss Is 7 counted. 


1 
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counted for: if we obſerve the Situation that the 


Shores of thoſe Illands have to one another,” au I. 
P 
The reaſon Why the Lakes, and füch as H ; 4 
Caſpian Sea, the Mediterranean, the Black- Se.“ 
and Baltick Sea, have no ſenfible Tides, is becauf . *© 
Laces having no communication with the Oceu . 
can neither Increaſe nor diminiſh their Water; 15 

ſo as to make them Riſe or Fall; (eſpecially be Wh 
yond the Tropics, where they are in a great me, ©: 
ſure out of the Suns, and Moon's Iuriſdi gion. C. 
And Seas that communicate Narrow Inlets, x Fas 
that of the Streigbts, Baltic, &c. and are of f 0 
Immenſe an Extent; cannot in a few Hours tine 10 
Receive, or Empty Water enough to Raiſe, u Fon 
Sink their Surface any thing Senliblx. 
Thus, all the Phwnomens of the-Ebbing, ani 170 
Floroing of the Sea, may be Fairly, and Natura 17 
Sol ved by this Hypotheſis. et'I have the Ma bo 
tification to find a very Great Man, Worthily e 70 
ſteemed an Ornament to his Country, Accounting 10 

for the ſame Phenomena, by an Hypotheſis Du. FR 

' _ metrically conrrary to This. For whereas, aer 
make the Preſſure of the Atmoſphere, Rarife e 
by the Preſence of the Sun, and Move to be the 60 
Cauſe of the Ebbing, and Flowing of the Sca; HH e 
fays 'tis the Artradtion of the Sun, and Moon, les 8 Sl 
ſening the Preiſure-upon theſe Seas where the) 1 
are Vertical, and confequently making there A0 
Greater Swell of Sea, by the Flowing tithe" 


of the Waters from the Adjacent Parts. I mult 
confeſs, I never read the Authors Celebrated Bod 
my felt, nor do I think (by what I have heard) m 
ſy elf Mathematiciait ſufficient to Judge of it, it WW 
did but the Account that I have is AbftraQed from 
His Book, Intituled, Philoſophiæ Naturalis Princip! 
Mathematica, by Mr. Halley; and is inſerted in i: 
„ FR ans 


i 18 


f — 


Tranſall. N. 226. Where he ſiys, pag. 450, It 
being here e that the Sun, and 

Moon have a like Principle of Gravitation to- 
* wards their Cenitec, ( meaning as the Earth has 

(towards its Cenrrez )) and that the Earth is 

within the Activity of their tracliont, it will. 
' plainly follow, that the Equality of the Preſſure 

of Gravity towards the Cęnite will be thereby _ 
diſturbd; and tho' che ſmallneſs of their Forces, 
in reſpect of the Gravitation towards the Farths 
'Centre, renders them altogether imperceptible, 
by any Experiments ,we can deviſe, yet the 
Ocean being Fluid and Lielding to the leaſt 
Force, by its Riling ſhews where it is leſs. Preſ- 
"ſed, and where'ris more Preſſed by its Sinking. 


* Now, it. we fuppoſe the Force of the Moons 


— 


. 
£ 


Attraction to decreaſe as the Square ef the Di- 
tance from its Centre increa ſes, (as in the Eartli 
and other Celeſtial-Bodies,) we ſhall find, thit 
where the Moon is Perpendicular either above 
or below, the Horizon, either in Zenith, or Na- 
dir, there the Force of Gtavity is moſt of all. 


dicinithed, and conſequently that there the O- 


een muſt neceſſarily ſivell, by the coming in of. 
de Water from thoſe Parts where the Preſſure 


eee Oo 
But that this may be better underſtood, 8 
ought it needful to add the following Figure, 


sgreatelt, vis. ig choſe places where the Moon 


: _ 
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te m is the Moon, & the Earth, c its Centre, 


"4 
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* and Z the place where the Moon is in the Ze. c. 
d nith, N where in Nadir. Now by the Hypo. F 
Itheſis tis evident, that the Water in Z, being Wl D 
. ©, nearer, is more Attracted by the Moon than the Ml th 
Centre of the Earthc, and that again more than ye 
the Water in N; wherefore the Water in 2, m 
has a tendency towards the Moor, contrary 10 
that of Gravity. being equal to the exceſs of 
the Gravitation in EZ, above that in c: and in 
the other Caſe, the Water in N, tending leß 
_ * towards the Moon than the Centre c, will be 
* leſs Preſſed, by as much, as is the difference of 
the 'Gravitations towards the Moon in c, and N. 
This rightiy underftood, it follows plainly, that 
the Sea, which otherwiſe would be Spherical, 
upon the Preſſure of the Moon, muſt form it 
* ſelf into a Spheroidal or Oval Figure, . whcſ 
longeſt Diameter is where the Moor is Vertical, 
* and ſhorteſt where ſhe is in the Horizon; and 
that the Moon ſhifting her Pofition as ſhe turns 
* round the Earth once a Day, this Oval of W. 
ter ſhifts with her, occafioning thereby the To 
© Floods, and Eöbs obſervable in every Twenty: 
ve Ho... F 
In anſwer to this, I fay that if the Moon has 
ſuch an Arrrattive Faculty, as to Cauſe the Seat! 
form it ſelf into a Spheroidal, or Oval Figurt, 
tohoſe longeft Diameter # where the Moon is ver 
tical, and ſhorieft where ſhe is in the Horizon; 
ſuppoſing the San, and Moon to be in the Equ 
nottral Circle, in that Point that is Weſt, or Soutl 
Weſt from us: it wou'd follow, that the Great 


eſt ſwell of Sea, would be in that Point of the beir 
Compaſs, under the Equinoial Line. That Pon tre, 
being then Perpendicular to the Sun and Mom ſure 
and the ſhorteſt Diameter would be towards ti a Fr 

at 7: 


Poles, the Waters decreaſing there, as they | 
| 2 1957 . creals 


ſore will be Greater. 


. Þ 
creaſe under the Equinoial Line, whether they 
Flow ro make up that Swell of Sea (or longeſt. 


Diameter) in that Point that is Perpendicular to 


the Moon; and conſequently we being placed be- 
yond the Tropics, remote from the FEguinaclial, 
muſt have lower Water at Lundy, and upon all 
our Wiſs Coaſts ; the Waters being then ſunk 


from thence to Flow rowards the Line. 


As ſuppoſe in the ſame Figure, m the Moon, 
z en the Eguinoctial Circle of the Earth, c the 
North Pole; *tis plain the Vaters would fink 
Equally from c, and e, they being Equidiſtant 


from that Point of the Eguinoclial, where they 


make that Swell of Sea at z, and 7; and then 
2 Weſt or South-Weſt Moon would make Low 
Water upon theſe Coaſts, which is contrary to 
what is Daily ſeen. And in the other Caſe, 
(he ſays,) The Water in n, tending. leaſt to- 
wards the Moon, than the Centre doth, will be 
leſs preſſed, by as much as is the difference of the 
Gravitations towards the Moon in c, and n. But 
cannot conceive how the Waters at 2, ' being 


nearer, and therefore tending more towards the 


Moon ſhould be leſs preſs'd, and therefore make 
a Greater Swell of Sea, in that Point; and on 
the contrary the Waters in , tending Leſs to- 
wards the Moon, ſhould be Leſs preſſed alſo; 
and therefore make a Greater Swell of Sea 
there: For if the 8 of the Waters at = 
towards the Centre, is leſſened by the Attraction 
of the Aon, the Gravity of the Waters at 2 
towards the Centre, by the Moon's Attraction 
being added to their own Tendency to the Cen- 
tre, will be augmented, and therefore the Preſ- 
Wherefore, if there be a 
a Full Sea there, it cannot from this Cauſe be ſo 
at u, at the rs di, to Nature 
N | 3 9 it 
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it ought to be. For as the Moon at m is Zenith 
rn. OS OT EIT ECON ee 
to 5, lo it makes a Full Water there, |. as Nadi 
to 7, High Water there. #5 ets 3 


* 


But if it be ſuppoſed that the Vaters at 2, 


being neater to the Moon, and therefore more 
Attracted by it, may by that Attraction recede 
farther from their Natural Centre c; then the 
Centre c, being farther off that Attraction, and 
therefore leſs affected by it can follow; and the 
Lentre c, ſhould recede farther from theWaters at 
7, then the Waters at u, purely from this Cauſe, 
| { viz. the Moors Atiraftion,) can follow. Yet 
the Natural - tendency of the Waters at x, to- 
wards their Centre c, will not he, by this at all 
Adiminiſhed, but increaſed, in Proportion to the 
exceſs of the Moons Attraction of the Warers at 


2; inclining them the ſame way (towards 2, 


fo much more than their Natural tendency to 
their Centre c; and conſequently they mult be 
o much the more preſſed on that fide, or have 
4 greater tendency to the Centre c: And there 
fore make (according to his Hypothefis,) a lower 


r Gora) 
And this, Page 452. he ſeems to confirm, 
(where he ſays) * It is allo obſerved, that ceterii 
* paribug, the: Equinottial Spring Tides.in March 
or September, or near them, are the Higheſt, 
* and the Negp Tides the Toweſt : Which pro- 
* ceeds from rhe greater Agitation of rhe Waters, 
 * when the Fluid Spheroid revolves about a great 
Circle of the Earth, than when it turns about 
in a leſſer Ciicle; it being plain, that if 
* the Moon were conſtituted in the Pole, and 
there Stood, that the Spherbid would; have a, 


* fixt Poſition , and "that it would. be always 


* High-Water under the Eoles, apd w Waters, 
\ ; / | 


(ent) 1 


the leſs is the Agitation of the Ocean, which is 
© of all the greateſt, when the Moon is in the 
Eguinocfial, or fartheſt diſtant from the Poles. 


Moon were conſtituted in the Pole, and there ſtood, 
that the Spheroid mould haue 4 fixt Paſition, and 
that it would be always higb Water under the 


uuinocfial. If this be True, the Reverſe will be 
| lhewiſe True: -That when *tis High Water un- 


der the Eguinocfial (or what accord ing to His 
pot heſis is Equivalent to it,) When the Sup, 
— Moon are in the Equinollial, tis low Water 
in any Part, near the Poles, (or beyond the Tro- 


pics,) in the ſame Meridian that they are in. 
noctial Sun, and Moon, giving that Impulſe on 
the Poles, in thoſe Ports whoſe Meridian ghey 


ein, tho? it does not appear in the Porte, till 
they are ſomething paſt. 5 


i Moon were conflituted in the Pole and there ſtood, 
= the Spheroid would have a fixt Paſition, and 
that it would always be High Water under that 


i vill be more affected by the Vaters Flowing to a 
u Point, that is near them, by the Attraction of the 


55 bn and Moon, being there Vertical, than by their 
„ {wing to la Point that is at a greater Diſtance :. 
1 ind conſequently a Tropical Sun, and Mon 
7'» Would make a greater Flood with us than an E. 
„ 422919; Which is .comrary to Obſervation. 


L 4 Neither 


* fote the nearer the Moon approaches the Poles, 
Now here He ſays] *Tis plain that if the 


Poles, and low Water every where under the E 


But this is contrary to Obſervation, an #quz- 


the Seas, which makes the Higheſt Water under 
2dly, If it be True as He affirms, That if tbe 


„ee: It muſt likewiſe follow, that the nearer 
the San, and Moon approach any Port, beyond 

0 ie ſropics, or near the Poles, the Higher the 

Naters muſt be in thoſe Parts: Becauſe they 
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1 Juſtly ſuppoſed, - (for the Reaſons above men 


the Poles: And -confequently, then make th 


5 2 Sn 
Neither would it help Him to ſay, that the br 
Hiębeſt Equinottial Spring Tides,” proceed fran: be 
greater Agitation of the Waters, when the Fluid the 
: 3 revolves about a. greater Circle of i; Met 
Earth, than when it turns about in a leſſer : Fu MB 
an Agitation made by Attraction, is neither per 
greater nor leſſer in one Place chan another 
- ( ſuppoſing ir ro be Equidiſtant,) as may be in 
erred from what He grants, That if the Attral. 
ing Bodies were fixt in the Pole, they would alu. 
make high Water there, and low Water under th 
Equimnottial ; which ſhews their Power is alik; 
in all Places. But granting that there ſhoull 
de a greater Agitation of the Waters, ( as then 
is,) when the Sun and Moon move in the greateſ 
Circle, vix. the Equinoctial, than when they More 
in a leſſer; yet the Tendency of the greater 
Agitation, would be according to Him, towards 
the Eguinoctial, where they are Vertical; and 
conſequently the Waters being then Higheſt ther, 
would be Loweſt with us. 33 
But accorã ing to our Hypot heſis, it may be 


tioned,) that there will be a greater Agitation 
of the Waters from the Preſſure of the Ain 
ppbere, when the Sun, and Moon move about the 
Earib in à great Circle, then when they Mon 
in a leſſer; by which they muft Force the Se 
with more Violence, and Equality towarl 


greateſt Spring Tides with us; according . 


_ © our Daily Obſervation. op. Exte 
And that the Air or Atmaſpbere is dilated i Exp 
the Preſence of the Sun, and Moon, and then tain 

fore does Prefs harder upon the Seas ; may the | 
farther Demonſtrated, by the common Exp 206 

pac 


nent of Artificis! Fountains: Which is 5e 
f er, | x 5 g 5 forme *7 
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the Wformed in this manner. Suppoſe the Figure to 
m'« Wb: a Glaſs Veſſel, in whoſe Upper Orifice at A, 
Lud he Tube d, with a very Narrow Cavity like that 
the Wof a Tobacco-Pipe, is inſerted, and deſcends to 
For BB the bottom of the Veſſel or near it; the up- 
ther per Orifice of the Veſſel being ſo cloſed with 


Wax, or otherwiſe at A, that neither Air, nor 
Water can get in or out any other way than thro 
the Cavity of the Tube 4 It being thus fixt, it 
you hold the Veſſel to the Heat of the Fire, the 
fiery Particles will ſo Rarifie the Air contained 
in the Veſſel, as to make it take up more Room, 
and conſequently will Force part of it out thro? 
the Tube 4, into the open Air or Atmoſpbere. 
And then if you immediately put A, the upper 
Oritice of the Tube into Water, the Spring of the 
External Air, being ſtronger than the Internal 
Expanded, and conſequently Weakned Air con- 
tained in the Veſſel, will Force the Water, Cas 
the Fiery Particles recede,) to Aſcend thro' the 
Tube into the Veſſel ; fo long till it has filled a 
Space, in the Veſſel, Equivalent * 


x 


FW | 
e 4ir, before contained therein; and has they II. Ne 
by ;reduced chat part of the Azr, that remained t | 
 1n the Veſſel, tolits wonred Sprozg, vis. equi 
to that of the External Air, which we'll {up 
poſe to be ſo much, as to fill the bottom of the 
Veſſel to c, now if you Augment the ſtrength of 
the Spring of the Air, contained in the Vella” 
betwixt a, and c, fo as to make it ſtronger tha 
that in the open Atmoſpbere: which may be done 
by blowing into it, and ſo forcing more Air to be 
contained in the ſame Place, which will make 
the Spring of the Internal Hir, thus Crowdet 
and therefore more Contratted, Stronger than 
that of the External, and to preſs ſo hard upon 
the Surface of the Vater at c, as to make it 
Spout our in a Stream, like that at e. And 
then if you again hold the Veſſel to the Fire, or 
expoſe the Glaſs to the San, and direct its col. 
lected Rays into the Veſſel with a Burning-Gliſs, 
the Fiery or Solar Particles will ſo Rarifis the 
Internal Air, contained in the Veſſel berwixt 
and c, as to make it Preſs ſo ſtrong upon the Sur 

face of the Water at c, as to Raiſe. the Water 
with much more Force, and make the Spout 
Aſcend much higher, as to. I made the Water 
Aſcend thro? the Eube, as oft as 1 diretted th 
Rays of the Sun, with a Concave Metallic Spe. 
culum, to the Veſſel; which would Gop as oft 
I took it away. The fame effect of Heat is like 
wiſe manifeſt in the Ball of a Water:Weather: 
Hl; in which the r Rarified by the 

Solar Farticles, or any other Heax, ( as that of 
your Hand,) will Prefs fo hard upon the Sur 
Vifibly Deſcen eee 
„Hl egd 1 399 goof Gt EE ni . 
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Now I think tis plain in this Experiment, 
* at tis the Rarifying Force of the Solar Parti- 

le, that Cauſed the included Air to require 
note Space, and therefore ro Preſs harder upon 
th e Surface of the Water, and to drive it with 


ill follow by the ſame Rule that the San has 
ower, and when preſent does Rarihe the Air, 
t Atmoſphere ; and conſequently makes it Preſs 


one % > Te xs... es 
bel nder upon the Seas: Which is contrary to that 
abe 4117 ation; which Mr. Newton aſſerts; which 
del erefore cannot be True: becauſe, Contrary Ef 


ils, cannot proceed from the ſame Cauſe, Ope- 
ung upon the fame Body, in the ſame Manner, 
„%%%; oo, 8 
in Now this Phenomenon could not proceed from 

0 tration of the Sun; for by Attraction, it 


could rather have Raiſed the Water higher in 
% edel, than have Forced it thorow the Tube, 


cept it be alledged, that the interpoſition of 
& Veſſel, might hinder the Attrallive Power of 


xt 0 1 5 - e TAP 
zur. Sun, in many other Parts than that, that has 


Immunication with the open Air, in the Tube: 
ut then there will be another difficulty, to 


ne e how the Warer was drawn into it before, 
the what Power directed it thither, if not the 
7 ſure of the Atnoſphere, when the Spring 


ras WW. he Aerial Particles included in the Veſſel, 
| % 1.10 2 od ' 1 Ig . , } © 
Ing in Part droye out, and therefore weakned 
the Rarifying Heat of the Fire or Sus, 
Fe rendred priable to refift that of the Exe 
Air. — 0 ? 1 ITY” go 27} . Fre 4 Y * 5 | 
ah, Tis eden rhar "ras the Preſſure: of 
Aer ted Theo the Vee chat firſt gave 
fon to h Wa BG ox nth gr from 
ence it may be reaſonably argued, that *ewas 


ne 


ay» 


on I Augmentation of that Pleſſufè by the Heat ef 


the 
n „„ | '\ 


ore Violence thro' the Tube. And if fo, it 


R 
the Sun, or Fire that did the fame, or encreaſs 


the Rapidity of that Motion. 
+ ,3dly, It may be probably aſſerted that, th 
| Which is here done does not proceed from i 
Attraction of the Body of the Syn, that diu 
the Water to it, in this Experiment, as to a Cy 
tre, but from the Activity of its Particles; och 
wiſe the Fire could not have the ſame Fom 
For I preſume no Man will aſſert, that Fire dn 
any thing to it as to a Centre; but that its Ox 
ration depends purely upon the Activity of j 
Particles. Ley fe | 
44bly, I preſume Mr Newton will not pr; 
that the San, has ſuch an Arira@roe Force, i 
Centre, as to make the Water Aſcend in a Strea 
to f, contrary. to its Natural Tendency to | 
Centre of the Earth; or that the Sun has 
Greater Power to make it Aſcend to it as a Ce 


tre, than the Earth has to make it Deſcend to ii N 
' a Centre - Or if it has, why does it not Conti 5 
_10 Raiſe it higher, when it comes to f, it ba * 
then nearer to it, than when it was in the o. 
tom of the Veſſel, and farther from the Ceu T 
of the Earth : And therefore according WW" 
him, the Sn ſhould have more Power, at for 
the Earth leſs, Bur yer we ſee that it th 
Deſcends, which could not be if it had P 0 
to raile it before. For if it had Power to rai] loc 
when there was a greater Refiſtance, it muſt nl A 
_ camtinue it when there was a lefs ; and rhereſai fal 
tbe Cauſe of irs Alſent muſt be from the Prei abe 
of the Rarified Air in the Veſſel : Which ſtil en 
that the Jun has Power, and does fo Rariße if bt 
Air, as to make it Prefs harder upon the ke U 
3, (contrary to Mi. Newton, ) Wl , 


* 
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w" £444 © WF 14 111 ? * 8939 


I 


. 


and this makes me apt to ſuſpe& that His 


hole Hypot heſis, is built upon a falſe Founda- 


on; which is This, That the Gravity of Bodies 
leſened, as the Diſtance from their Centre is 
creaſed : As appears Page 446, where He ſays, 
© Now this force of Deſcent of Bodies to- 
wards the Centre, is not in all Places alike, 
but is ill leſs and leſs, as the Diſtance, from 
Centre encreaſes : And in this Book ( ſays 
Mr. Halley,) it is demonſtrated that this Force . 
decreaſes .as the Square of the Diftance in- 
creaſes ; that is, the Weight of Bodies and the 
force of their Fall, is leſs, in Parts more re- 
moved from the Centre, in proportion of the 
Nas of their Diſtance. ' So as for Example, 
2 Tun Weight on the Surface of the Earth, if 
it were raiſed” to the Helght of 4000 Miles, 
which de theSemediameter of the Earth, 
would Weigh but One Fourth of a Tun, or 


500 Weighr : If to 12000 Miles, or Three 


Semidiamerers from the Surface, \thar is. 
Four from the Centre, it would Weigh büt 
Part of the Weight on the Surface, or à 100 
and a Quarter: So that it would be as cafic 


, =— 


for the Strength of a Man at that Height" to 
carry a Tun Weight, as here on the Surface a 
100 ; And in the ſame Proportion does the Ve. 
locities of the fall of Bodies decreaſe.” For 
whereas on the Surface of. the Earth, all things 
fall 16 Foot in a Second, at Ong Semediameter 
above, this Fall is but Four Foot, and at Three 
&midiamete:s, or Four from the Centre, it is 
but of rhe Fall at the Surface, or about 
One Foot in a PP d at greater Diſtances, 
both Weight and Fall become very ſmall, but 
yer at all given Diſtances is ſtill fomething, tho 
k LIST WE - . = ak LE. n 51 the | 
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Uthe et bacon infenfible. At the Din 

_ © of the Moon, (which I will ſuppoſe 60 Sen 
* diameters of the Earth ) 3600. Sony weip 
but One Pound, and the Fall of Bodies 18 d 
177 of a Foot in a Second, or Sixteen Foot ir 


0 Minute; that is, a Body ſo far off, deſcey i ban 
in a Minute, no Bd then the ſame at the du lun 
Wc 4 the Earth would do in a of Ting 2 
his to me ſeems Precarious, Dire9 one 
ContradiQory to that Experiment of Mr. De En 
bas, giving an Account of the eight of Nen. 
Mercury Aude e Barometer, at the Top al dot 
Bottom 0 the Ms onyment, in 1 Ta NI 
23 6. p. 2. Where He fays thus; one of 

1 ue "Ince. I had Occafion to fatisfie. my Cun pal 
ofit concerning rhe Variation of. #hi Mercy a5 

in 8 ec ifferent Heights; 3 and 8 in Se 1 

* ae 1 696. 1 obſerved it on the Monuneii dure 
6 WY. 0 0 of ar. gy es Portable Bark WOL 
V 
fer d,) 1 found. the Mercury mea yu of al 
1 at en do Feet, and at thelleg '*# 
0 160. Feet. nce- that” fading my O0. * 
« ſetyations 2. Wk a gent from Mr Halley ate 
c 175 2h, | 1100. Tranſacf. Ne 229. "he 
<1; thought it neceſfary ro renew my _ Exper 
>» ments ER! 51857 * 10 cc laſt N. in 
y vember, tryed 28115 with other Por able Burt 050 
7 875 20 50 Srred intolerably: So that, by 8 
the b Ya. wot. the. Portable Baromettrs, That b ; 
*1 have. vj 1 with. ae to be depended up. Del 
on, iu lich k e therefore contrived 6 
t Les y up ot orricellian Experiment 10 the 0 
Top of the Monumeit x Thus! provided a pet b. b 
1 Glafs Tube, this 1 lodged in Wire, and bh. 
2 led with well ſtrained Mercary, which being Kei 


* ear. of all Air, I then plunged the 074 


| 0 
of the Tube ifſto 2 rod Ciſtern of Mercur, 
and fixt both the Tube and Ciſtern roge- 
ther, in the Wire Caſk, ot Frame; on the Top 
left en Bye in che Wite, to fuſpend the 
Whole Baromerer on- 4 String, that it might 
bang Pendillotfly WHith is abſolutely neceſ- 
ty becauſelif che Ciſtern be deeper on one ſide 
than the other, Or if the Tube hang more towards 
one ſide than the othet, it will cauſe a Great, and 
kroneous Vatiation in che Mercury above, ar- 
cord ing as the Tube ſtapds Perpendicular or 
dot. My Inſttument being thus; (think ve- 
iy nicely prepared) I marked exaftly the ehr : 
o the Nic ſilver, upon T0 Kabels of Paper 
paſted on each fide the. Tube, both at the Bot- 
tom, and in my Aſcent up the Monument, the 
differences of the Mercutys Height, I Hen 
ſured with a Gunters Chain, 15 ufe a St ne 
would ſtretch. By the nice” Obſeivacion * 
could make, I found that at the Hebt of BY 


feet the Mercury fell , of an Inch, and at about 
e . By rarrying N long, E 
G Peiccived the Preſiure of thedir was ſomething 
en altered: So that the Mercury in my Deſcent 
20 925 about 01 of an Inch different, from my Ob- 
e brrations in Aſcending. Upon which, Eres 
W beated my Experiment, by Aſcending and De. 
bene ing quicker; at both which times, my 
I Ovfervations agreed exactly- with the firſt Try- 


tel: From whence I conclude, that at every 82 
ape Height, or thereabours, the Mercury will 
vel Deſcend One Tenth of an Inch. I was defirons 
tet have Obſerved at this time, the Proportions 
net ok che Deſcent of the Mercury, ' according to 
an Dr. J luis Remarks in his Letter to you, N.. 
ing 31. but found it in vain, fr ſo ſmall an' 
om Height; however conſidefing' there is a diffe- 
5 ; „ 


dm inclined to think that an Higher A 


there room to Expand it ſelf farther in ſud 


8 | Ta  -- 
' ference of Eight Feet between Mr. Halleys Ob. 
* ſervations and mine, which would alter the Me: 
curry, oi of an Inch, which is cle 
| Ied cent tha 
* $2 Foot is neceſſary to Cauſe the Mercury ted 
* Deſcend +-, the Higher we are in the Im 
© ſpbere : but this I leave to your, and ſuch othe 
© better Judgments and Obſervations. 
By this Experiment, tis evident as Mr. Der: 
bam aſcended, the Mercury in the Tube deſcend 
ed; and tis as evident, that the ſhorter the Pilly 
of any Kid is, that is Buoy d up in a Tube by 
the Preſſure of the Atmeſphere, the Heavier the 
Fluid is, that is fo Buoyed 2 For as Mercuy 
is Hea vier than Water, &c. ſo a ſhorter Pillar o 
Mercury is Equiponderate to the Preſſure of the 
Atmaſpbere, and therefore the Mercury deſcend: 
ing i= of an Iach in the Barometer, at the Height 
Xx 82 Feet, and i at the Height of 164 Kr; 
the Mercurial Pillar being thereby ſo much ſhort: 
ned, plainly ſhews that ir Increaſes in Weight, 
as it Aſcends higher; and he feems to intimat 
that according to Dr. Vallis Remarks, the Mer 
cury ſhould fink. more . part of an 1zch for e 
very 82 Feet tis higher in the Armoſpbere, From 
whence it may be inferred, that the Gravity 0 
Bodies, rather Encreaſes, as the Squares of thi 
- Diſtance, from the Centre of the Earth Increaſe 
and this ſeems to me to be a very reaſonable Con 
ſ:quence. Firſt, Becauſe the Refilting Pillar d 
the Arr, is fo much ſhortned, and therefore it 
_. Gravity leſſened, part of it being taken off. 
-.  2dly, Becauſe its Spring is weakned, having 


Proportion, as the Exceſs of a Circle, whoſe Dis 
meter is 320. Feet longer than the Diameter "i 
the Earth, is to the Gireamperence of the * 

2 lg Ng 8 ; And 


W 2 

nd it has bin already ſhewn that the ſtrength of 
he Spring of the dir like that of a Match, is En- 
12 as tis Wound up cloſer; and therefore, 
the ſame Numb r of Aerial Particles, be con- 
22d in leſſer ſpace, the ſtrength of their Spring 
jill be Greater; and conſequently they will have 
Greater Preſſure upon the Sariace of any Body 
ey are Contiguous to | 
30% Becauſe that Part of the Armoſphere, 
hat is nearer the Earth, is Heavier, the d4erial - 
ticles being. there more Denſe, and the Ar. 
ſphere more In ipregnated with Terrene Particles 
hat ariſe thereffom, and if ſo, the Velocity of 
e Deſcent of Bodies will Encreaſe, as they fall 
om a Higher Place: for as a Body is. more 
henſe, and Ponderous, (that is, as it contains 
ore Matter in Leſs Space, and requires Greater 
cfiftance to ſuſtain it;) ſo it makes a Greater 
pulſe upon the Aerial Fluid, which is Lighter, 
sit contains Leſs Matter in More ſpace, and is 
ore Rare or Light, as *tis Higher or Farther 
tom the Centre, and more Expanded; and con- 
quently as the Pond rous Body is Higher in the 
lung phere, the Aerial Particles being there 
lghter, will be eafier moved by it; and thęre- 
re meeting there with Leſs Reſiſtance, they 
Ill there Deſcend Faſter : Which is proved b 
Dr. Vallis Remarks above mentioned; all which 
directly Contrary to Mr. Newton. But by this 
xperiment, and ſeveral others of Mr. Boyles is 
ey conſonant to Nature, particularly his 19th 
xpertment, Concerning the Spring of the Air: 
nd is confirmed by all Bodies Weighing leſs in 
enſe than in Rare Mediums, leſs in Water thin 
Air ; and conſe uently if the Aerial Mar- 
t be Lighter, as tis Higher, a Grave Body muſt 
here proportionably 9 more, as tis farther . 


A 
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from the Centre: for things Weigh, or Deſcend 
by the 1ame Degree of Gravity, that they far. 
mount the Medium thro” which they Deſcend, ifMh.c2 
they Deſcend thro? a Medium, for in Vacuo they 
are equal. „ 

One of the Undoubted Arguments that an 
brought to prove that there is a Gravitation ty 
wards the Sun, Moon, and all the Planets, I uu. 
derſtand is taken from the Obſervation, that thoſe 
Fowls, that take long Flights, generally Fly ven Pack 
high: Becauſe, that the Gravitation of their By 
dies towa ds the Earth, is leſſned by their. greater 
Diftance from the Centre, and Conſequently thei 
Labour eaſed. q | 

Eut the weakneſs of this Argument will 2p. 
pear, when Examined upon Mr. Newtoz's Prin 

ciples; which are thus, This Force of the I! 
ſcent of Bodies, 3s not in all Places alike, but 
fill Leſs and Leſs ; and Decreaſes as the Squire Lai 
of the Diſtance from the Centre Encreaſes ; & 
that a Tun Weight on the Surface of the Earth 
raiſed to the Height of 4000 Miles will Weigh bu Hecre: 
one Quarter of a Tun, or Soo Weight. 

Now ſuppoſing with Mr. Newtor, that an 

Body at the Height of 4coo Miles from the Sur 

face of the Eartb, decreaſes 1 of its Whok 
Weight: Let us enquire how much the Bodie 

of Fowl will Decreats in Weight, at the Heig d, t 
they fly; and that we may the better gueſs ho Hertu 
much it contributes to their Ad vantage. 
Let us take a Mild Duck, for Example : whid 
+ is a Fowl that takes as long Flights, and Flies 1 
| high as moſt Fowl we have in England: and {uf 
poſe it to Weigh Four Pounds, and to Fly 10 
Tards high; then if this Duck loſes Three Poun 

at the Height of 4000 Miles from the Earth, d 
Decreaſe of the Weight of the Duck's 2 


„ = 
the Height of a 100 Tards, will be to Three 
Pounds, as 100 Tards is to 4000 Miles. And 
becauſe 100 Wards is contained in 4000 Miles 
i$000 times, ( ſuppoſing but 1700 Iarde ro be 
Mile) the Decreaſe will be as one to. S0. 
Now. in Three Pound Averdupois (the largeſt 
Pound with us) there is but 23040 Grains, 
which Number is contained almoſt three Times 
n 68000, and conſequently the. Gravity of the 
Jacks Body at the Hei ht of 100 Tards, will de: 
taſe in Weight, little more than the Third 
rt of a Grain: which will bear but a very 
mall Proportion to the Difference, that we may . 
uppoſe there is in the Weight of their daily Food, 
nd will ſcarce Counterballance the Weight of 
Bears 5 
This is ſuppoſing the Decreaſe of Gravity to be 
qual in every Part of the 4000 Miles from Firſt 
Laſt, But if the Gravity Decreaſes, as the 
quares of their Diſtance Encreaſes; ſo as at a 
uble Diſtance to have bur + of the Force; the 
kcreaſe of Gravity in the firſt 100 Iards from 
Earth, will be next to Nothing; or altoge- 
=inconhderable.. ; _ Y | 
But that the Duck, and many other Fowls: 
y Fly eafier at that Height is very conceivable: 
bo for a very different Cauſe. For tis obſer- 
d, that the Langs of Tome Birds have certain 
ertures for the Air to pals out of each Lobe, 
0 the Belly. Of which Mr. Ray in his Tract, 
the Wiſdom of God in the Creation, p. 166. 
thus, Thoſe large Bladders, or Membranes 
rend ing to the Bottoms of the Bellies of Birds, 
to which the Breath is received; condnce 
uch to the Alleviating of the Body, and Facj- 
ating the Flight: for the Air received into 
ele Bladders, is by the Heat of the Body ex- 
e M 2 tended 
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*tended into twice or thrice the Dimenſions of th 
External, and ſo muſt needs add a Lightneſs ty 
18 — — Sas the — = would De 
85 „may either compreſs this Air by the 
* Muſcles of the Abdomen, or Expire as 2 f 
vit, as may enable her to Deſcend Swifter, 9 
lower as ſhe pleaſes. 
This Air may not only conduce to the Aller 
ating the Body and Facilitating of their Flight, x 
_ *ris Rarified by the Heat or the Bodies. Bur, 20) 
Becauſe the Preſſure of We Atmgſpbere at thit 
Height, is ſenfibly leſſened, cas appears by Mr. Der 
ham's Experiment of the Subſid ing of the Mercun 
as he aſcended the Monument,)by which the Sprig 
of this included Air, may not only be farther 
panded, but will there find more Space; the 
whole Body being thereby Swell'd, or Extende 
fo as to take up more Room (as Mr. Boy! hy 
Experimentally proved, upon the Bodies of Bir 
and other Living Creatures in the Air Punp; 
and conſequently eaſed. 3d!y, As the taking d 
the Preſſure of the Atmoſphere makes the Bod 


Bigger, ſo its Pores will be more Open, and Perſſi E 
ra tion more free, (as we ſee by Cupprng-Glaſſes j wil 


which will keep the Fowl Cooler, and Eaſier du 
ring its Flight; whieh ſeems to be a more Ji 
Cauſe of their Flying at ſuch a Height. | 
In Mr. Harr#'s Lexicon Tech. under the Na“ 
Planer, from Mr. Newter's Principles Ifind tha 
Words. OPT | | 
From the uniform Projectile Motion of Mr 
© dies in ſtraight Lines, and the univerſal Powert 
Attraction or Gravitation, the Curvilinear Ml 
© tion of all the Heavenly Bodies do ariſe. 
* Thus if the Celerity of B, be exactly con 


1 7 pondent, to the Attractive Force of the Cen — 
Body 4, neither will prevail; and the 5. ca 
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* reſerving an equal Diſtance from the Centre. 
© will deſcribe the Circle Be E b. If the Celeri- 
ity be greater, it will overcome the Arirafon, 
and calt it ſelf farther off the Centre for ſome - 
time, and fo Revolve about it in the larger E/- 


lips, B H fg ; the Central Body poſſeſſing that 


ſew A, which is neareſt the Point B, where 
the Attraction began. But if the Celerity be 
{maller, the Attraction of the Central Body A, 
mill be too hard for it, will Force it for ſome 
time to come nearer, and to deſcribe the leſſer 
leis B & 11; the Central Body poſſeſſing that 
ur A, which is fartheſt from the Point B, 
chere the Attraclion began: As will be very 
lain from the Conſideration of the Figure re- 
lating hereto. „„ 
To which 1 anſwer, it muſt be granted (as 
ore, ) that when the Projectile Motion of the 
azets, is in its Direction, Perpendicular to a 
e from the Sun, and in its Degree of Veloci- 
ſo nicely Adapted, and Contempered to the 
untity of the Sun's Attraction there, that nei- 
t can overcome the other; (the Force of Gra- 
yy vitation 


Vitation towards the Sun, and the Celerity of u Pr 
Planets proper Motions being perfectly in Eq. fb 
librio) the Orbits of ſuch Revolving Planets vil cce 
be compleat Circles. And if the Celerity exe 
Greater, it will overcome the Attraction, au anc 
.Eaſt it ſelf farther off the Centre. But tha: ), 
ſhould then Form an Elliptic Line, and contin the 
ally Revolve about it, as in the larger F!lip/:} 
H 7 8, | can by n6 means admit. © 7 
For ſuppoſe theBody B, to be Fzpiter or Alan 
and irs Projectile Motion to be in a Right Lin 
from C to D; but by the Artracfive Power of the 
Sun at A, is turn'd towards 7 : but there the 
Projective Force being too ſtrong for the At 
Five Power, it breaks out, and tends more 1 
wards the Line of Direction C P, and proceedsj 
9, and g to f; but at /, the Projectile Force bein 
the ſame, and the Attractive but 4 of what! 
wasat B, if the whole Force could not hold i 
when it was at z, it cannot be ſuppoſed that 46 
it ſhould Attract it back when it is at a doull 
Diſtance, viz. from ftoS; the ſame Power be 
mg required to At traft It from | 7 to S, 25 then 
was to Artradt it from B, tor, the Curves, ot I. 
flection from the Right Line, being Equal, 


that from 7, the greater; and becauſe the Line Fi 
Curv'd in Proportion to the Sins Attractive Pom iſe: 
at A, it will follow, that as this Power gradui 20, 
1y leſſens as the Body B, is at a greater Diſtaui ber, 
{ſo the Conatus recedendi a centro motus, or the N derer 
dy B's endeavour to reaſſume its Firſt Dire&ioſ Mea 
will carry it out farther from S, in a Spiral Mi this 
tlon towards t, which Spiral Line will ſtill l Pow: 
cęde farther from the n at A, as the Aitrali of tl 
Power at A leſſens, till it gets out of the Sp outs 
pt the Sun's Attraftion, where *twill return in ard 


- & Right Line, according to its Firſt Direction“ 
' * apathy 1285 „ 1 on : 2 1 . tt 
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| H 5 ( 167 ) 
ue Feclion. So that from this Cauſe, tis impoſ⸗ 
% fible that any Planet, or the Body B ſhould pro- 


will ceed in an Elliptic Line from 5, to 8, H, and p, + 


dei except the Projective Force leſſens, or there be 
and another San to place in the other Foc of the E. 
2: i ie at E: and till then all the Phynumeng of 
FIN. the Celeſtial Motions, that Mr. Newton has ded. 
e <1 from this Cauſe, in an Elligſi, will be Pre. 
carious. | 1 ö 


CHAP. XXIII. 
As the Et herial Particles darted from the 


Body of the Sun, have Power to Rarify, 
and Dilate the Ar noſphere, and cau*: it to Prefs 
harder upon the Earth and all other Bodies tis 
contiguous to; ſo twill fairly, and naturally Ac- 
count for all the Phenomena of the Barometer : 
and of all Conſtant, and Anniverſary Winds, if 
of all Finds; the chief of the Firft are theſe. 
Wo, h 1 

Firſt, That the Mercury in the Barometer 
Niles higher in the Tube in clear Dry Weather; 
ay, That it falls in Thick Cloudy Rainy Wez- 
ther, tho? a Cubic Foot of Air, is Lighter in Dry, 
rene Weather, than tis in Thick Cloudy Wet 
Weather; and theſe mult be neceſſary Effects of 
this Cauſe. For if the Ætberial Particles have 
fower (as has bin proved) to Dilate that part 
of the Atmoſphere, that is contiguous to the 
Surface of the Earth, and All things thereon, ſo 
s to make it take up more Room, and Preſs 
harder upon it, the more that part of the Armo- 

| „ pbere 


—— — 2 —— — — — r 2: ] . ,,, 4 o_ 
n 2 T _=_ "I . - 


\ 


—— — 


— ae * = 
xe. \ 
4 { Sy” 
* 
* . 


RTE... 


- ſybere is expoſed to, and abounds with /£theria 
Peͤarticles, the more Room twill require; and con- 


Tequenily, *rwill Preſs harder upon the Surface 
of the Earth, and likewiſe upon the Mercary in 
the Ciſtern of the Barometer , which will accor. 


dinęly Force it to Aſcend Higher in the Tube pro 


Weather. 


portionally ; as is conſtantly obſerved in Faj 
For when the Air is molt Serene and 


Clear, the Arberial Particles have a free Paſhpe, 


there being then nothing to intercept them and the 
Earth; wherefore the Air muſt then be moſt Re 
riſied, and Dilated by them, and therefore Cauſe 
the abovementioned Effects, i. 2. the Atmoſphere 
to Preſs ſtronger upon the Earth, &c. 

But if the Solar Particles are Intercepted by 1 


Cloud, the Air betwixt the Earth, and that Coul 
will not only be leſs Rariſied, but Condenſed in 


their Abſence ; which will make it take up lk 


Room ( as it does in the Ball of a Water Wea 


ther-Glaſs,) and conſequently bear leſs upon the 
Quicxſilver in the Ciſtern (as the Air in the Ball 
does upon the Water in that Veat her-Glaſt in 
Wet Cloudy Weather, ) and therefore the Mer. 
cry in the Tube muſt deſcend Lower, as the 
Water in the other Glaſs will Aſcend Higher. 
And becauſe the Air is Condenſed when the A. 
therial Particles are intercepted by a Cloud, 1 


Ci bic root of Air will be Heavier in Moiſt Cloudy 


herally eſteemed otherwie) than it is ny a 
„%% OT EEE 


Weather, than when tis Rarified in Clear Sercte 
Weather, as has bin proved, by an Exhauſtel 


Folipiles; Weighing ſeveral Grains more, upot 
the immiſſion of the Air again into it in Rain 


Weather than in ſettled Fair. So that a Pillaro 
Air, that makes the Mercury to Riſe in the Bi 
rometer, in Fair Weather, is really Lighter, 8 
we may Judge of the Whole by a Part (tho 
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Weather, when the eters falls, Which eyi- 
tendy ſhews” that the Preſſure of the Air upon 
the Mercury in the Ciſtern, and conſequently its 
Rifing in the Tube, is not ſo much owing to the 
Gravity of the Air, as to its Spring. Which 


: \ \ 


confirms our Hy pot he ſis. os 
But it may be objected, that contrary to this, 


me Mercury frequently Riſes in the Tube in Miſ- 
, ling Weather, when the Air is Thick, and Clou- 
e Ny; and the Solar Particles are thereby inter- 
+ epted from the Earth. 2dly, That in Windy 


Weather, it frequently Falls, tho' it be Fair and 
Clear. i 5 
As to the firſt, tis evident by Mr. Derham s 
Obſervation of the Weather in the Tears 1699, 
and 1700, inſerted in the Philoſ. Tranſat, Num. 
245, and 262, That the Mercury never Riſe in 
the Tube of the Barometer, in Milling Weather; 
but when the Air is very much Rarified, and the 
Mercurial Cylinder Riſes up to Fair, or Thirty 
Inches high. Or if at any time, the Mercur 
Riſes in Miſling Weather, under that Station, tis 
when there is ſuch a Propenfity in the Air to 
fair Weather, that it never ſtops till it Riſes to 
her. that Degree, (as may there be obſerved ) and if 
the Mercury does not ſtand above Changeab/e, or 
293 Inches, it always Falls in Miſling Weather, 
except Rain itnmediately precede it; and then its 
Rifing proceeds only from a Reſtitution to Fair 
Weather. And this will appear to any One who 
mill be at the Pains to examin it thro? thoſe 
Fart: and becauſe I find this Rule exact through- | 
- theſe Tars, I ſhall conclude it holds in all 
other. | \ * St % | 
And the reafon I conclude to be, is this, that 
hen the Air is ſo much Rarified by the Preſence 
Wo Etberial Particles, as to buoy up the Mercy- 
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5 1 
ry in the Barometer to Thirty Inches, if then aq 
Light Cloud, or Vapour intercept the Solar Pa. 
ticles, and the Earth, ſo as to Cauſe: the Air be. 
twixt the Earth and that Cloud to be Condenſed, 
and take up leſs room, by which the Refiſtance 
of the Air, below the Cloud will be weaknet, 
and therefore the Spring of the Superior Air, 
Atherial Particles above the Cloud, will have: 
reater Power to Force thro? it, and Cauſe it ty 
teſcend with them in that Miſling Rain : and 
becauſe they may be hindred by the ſame Cloud, 
from returning back again: they may not only 
Crowd and Rarify the Inferior Air, where thy 
are pent betwixt the Cloud and the Earth, 6 
much as to make the Quickſilver Riſe ; but may 
be crowded to that Degree as to Raiſe it much 
Higher, than at any other time, even in Fair 
Weather, as on December 2 us 1700. But if the 
Mercury ſtands at Changeable, the Air being then 
already ſo clogg'd with watry Particles, that the 
Mercury is equally inclin'd ro Riſe or Fall ; then 
the Addition of more Humid Particles muft Pro- 
nderate, and Cauſe ſo great a Reſiſtance to the 
Echerial Particles above the Cloud, as totally to 
exclude their Deſcent, by hindering their Paſſage; 
or making it ſo thick, that the thęrial Particles 


re not able to force a Paſſage thro it: and at tet 


ſame time, by obſtructing them, Cauſe a greater 
Condenſation of the Air below the Claud, and 
therefore cauſe the Mercury at that time to ſubſide 
That the terial Particles, when the Baront- 
ter is High, may force thro a Cloud in Milling 
Weather, and being pent up betwixt the Cloud 
and rhe Earth, may have Power to Crowd and 
Rarify the Armoſphere, to that Degtee as to mak: 
the Mercury in the Barometer Aſcend hight, 
than at another time, when they are unconſine 


| . 
and at liberty to diſperſe themſelves any way, as 
in Fair Weather, ſeems confirm'd by this; Thar 
the Barometer generally Riſes in the time of Rain, 
tho it deſcended till the Rain began; which I con- 
ceive happens, for the ſame Reaſon, viz. becauſe 
the Etherial Particles break thro' the Cloud, and 
deſcend along the Rain. 4 | . 

If it ſhould ſo happen in Miſling Weather, 
that when the inferior Air is much crowded 
with thoſe Deſcending therial Particles, that 
there ſhould be a ſudden ſupply of Watry Parti- 
cles added to the Cloud, which might ſo much 
encreaſe its Weight, as to make it Deſcend, not 
in Rain, but whole towards the Earth ; it would 


not only Raiſe the Mercury, but by compreſſing 


the Aerial, and therial Particles betwixt it and 
the Earth, (like Air in a pair of Bellows) might 
Cauſe them to guſh out on one fide or other, in 
a violent Torrent, where they find leaſt Reſiſtance, 
and cauſe that Phenomenon we call Wind, which 
by driving the Etheridl Particles in other parts 

of the Armoſphere, in a violent Torrent before it, 
and thereby raiſing, or bearing them up from the 
Earth, will hinder the Preſſure of their Spring 
thereupon ; and conſequently Cauſe the Mercu- 
7y to'Deſcend in the Barometer, in Windy Wea- 


a ther. | 


axce of its Metallic Sides, is forced thro* a nax- 


That Ving is nothing elſe, but Air Compreſ- 
ſed and Forced thus with violence thro a Narrow 
paſlage, is plain in a Pair of Bellows; where the 
Air entering by a Valve on the underſide, when 
the Bellows are Dilated, becomes Vind, when 
forced out at the Pipe; by the Preſſure of the 
hides in contraction, or what is Equivalent to 
Air, viz. Water Rarified as in the Holipile, 
where the Vater is Rarified, and by the Reſiſt. 


o 


3 


5 „„ 
row Paſſage, and becomes Wind :. which other. 
wiſe, it the Top had bia open with a free Pf 
age into the Air, as in a Pot, or Kettle, wou 

have bin Vapour. So the Air that we Reſpin 


if we Breath it out with an open Mouth is Va. 


pour, but if we Blow it thro? a Narrow Paſſige 
its ind. e 5 
ind may be Cauſed by Simple Preſſure, as in 
2 Pair of Bellows; or upon one fide only, or 
more, as by a Fan, or the Wings of a Fowl fl. 
ing; or by the Claſhing of ſeveral. Clouds, ot 
by the Sudden deſcent of a Cloud c. A Fa. 
mous Inſtance of the laſt we have in thoſe Dread. 
ful Storms on the Coaſts of Guinea, which the 
Seamen call the Ox Eye, from their Beginning; 
becauſe at firſt it ſeems no bigger than an 0x 
Dye: But deſcends with that Celerity, that in 
very little Space, (many times before they cas 
prepare them ſelves for it;) it ſeems to them 
ro overſpread the. whole Hemiſphere, and for 
ces the Air from under it, with ſo much Vio 


lence, that their Veſſels are ſometimes ſcatterel 


ſeveral ways, ſometimes contrary, and ſometimes 
Sunk down right. 5 of 
It ſeems ſo little at firſt, by reaſon of its great 
Diſtance; for the Sum being there Vertical, it 
Rays are much ſtronger, wherefore it raiſes mote 
Vapours, and carries them much higher, before 
they condenſe into a Cloud: Which Vapours ſeem 
to be particularly collected in theſe Parts, by reaſon 


of the interruption of the Trade-Winds, by thoſe 


Vaſt Mountains in Guinea, or Negroland; which 
Wind being diverted from its wonted Courſe, 
leaves thoſe Seas often becalmed, and the Air 
Stagnant, or put into a Gyration, as we ſee ol. 
ten the Waters in Rivers, betwixt Two Streams 
run back again in a Cirele, as betwixt the 1 


; 4 4 


of a Bridge, Cc. and what is brought along 
with the Stream, is frequently lodged in rhoſe 
places: So the Trade Wind, ſeparated by thoſe 


may turn back again, where they meet,and cauſe 
2 Gyration of the Armoſphere in rhat Part, 
by which the Vapours Condenſed inother Parts, 


tities : which by this Circulation may be buyed 
op, till growing too heavy to be ſupported, they 
ſtop the Circulation, and deſcend with fuch Vio - 
lence, as to Cauſe the above mentioned Effects. 
2dly, Wind may proceed from Rarifaction, 


id I d Compreſſion; an Eminent Example of which, 
be ue tho Conſtant Winds from Eaff to Weſt, 
8 throwout the Year in the Torrid Zone: Which 
x 


14 the Armoſpbere in thoſe Parts, and the Waters in 
a BY thoſe Seas. For the Air and Waters in thoſe 
n BY Parts being Rarified, muſt take up more Room; 
and taking up more Room, muſt ſuffer a Com- 


10 preffion, as in an Æoliopile, and force their Paſ- 

el | 

rel tage fome way or other: But by reafon of the 

NS Bl Denfity, and Contrariety of Particles towards 
the Poles, it cannot be towards them; and by 

en reaſon of their Gravity, that is, they being more 

1 Grave than the Ftherial Particles, they cannot 


alcend Perpendicular, and conſequently i muſt 


oe be either E, or Weſt. : Bur they cannot 


on go back towards the Eaſt. Firft , Becauſe 
1 of the Preſſure of the Body of the San, 
0 4 meeting them, and impelling *em, the other 
uw Bl ay. 2%, By reaſon of the Activity of the 


15 Soler Particles, which have there a greater 
g force to AR& upon, and Rarifie the Air under 

chem. 5 | 

1 . 

1; wag Z SE 


vaſt Mountains, may make Two Streams, which 


will be eaſily thrown off upon this, in great quan- 


muſt neceſſarlly proceed from the Rarification of 


34h, 
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34, By reaſon that the Circular Motion o mi 
the Whole Aerial, and Ætherial Fluid incling Ca 
them 10 the contrary ; and therefore thoſe Raj. Ml 7 
| fied Aerial Particles, and Vapours raiſed by the 20 
Heat of the Sun, muſt move before it Weſtward: 
and cauſe that Trade Wind, which always blows 
from Eaſt ro Weſt, in the Torrid' Zone, with 
ſome little Variation on each fide the Eu, 
tor, as the Sun moves from One Tropic to other 
And as the Sun Cauſes this Conſtant Wind 
from Eaſt to Weſt in the Torrid Zone, ſo 281 
approaches the Tropics, by Liquifying the Snoy 
and Ice, towards the Poles, and Rarifying the 
Air in thoſe Patts : it may be the Cauſe of all 
Anniverſary and Periodical Winds ; which 2 
they are reverberated from the Shores, Hills 
and Mountains, Iflands and Continents, and 
varied by the Preſſure of the Planets, ( particy 
| larly of the Moon, as it paſſes the ſeveral Nodes 
of the Ecliptic, and makes different Poſitio 
or Aſpets with the Sun,) may be the Cauſe 0 
all Winds whatſoever, either Immediately of 
Mediately, by the claſhing of Clouds raiſed by 
the Sun, and thrown off by thoſe Winds, to ſeveral 
parts of the Armoſphere. Allwhich, may therefore 
probably he regular, as Guf.Parker in his Month. 
ly Papers ſeems to make out; except ſuch as are 
generated in the Bowels of the Earth, which ar 
Rare, and only in Earthquakes break out in one 
Guſh, except they may proceed from Air and 
Water Rarified in ſuch Burning Mountains as Ndout 
Etna. And from what Cauſe ſoever they pro- 
ceed, they have this conſtant Effect, to make it th 
the Mercury in the Barometer deſcend : But the the! 
Barometer does not predict Winds, but is affected 
with it, only when it comes, and ſo long as it 
continues, and no longer. Which ſhews =_ 


mis Effect proceeds from the abovementioned 
Caùſe, and confirms our Hypotheſis. | 


quently that the Barometer, ſhould ſtand higher 
there conſtantly, than with us at any time. But 


in his Philoſ. Tran ſact. Ne 220. p. 225. that he 
ſt up a Barometer, with all the exactneſs he 


be could, and when it was firft in the Ciſtern, the 
i Aercury ſtood one Degree below Changeable; I 
4% (iligently obſerved it every Day ( ſays he,) and 
ls Wfound that in the Mornings, before the Sun aroſe 


it would be there, and as the Heat encreaſed 
with the Day, it ſunk to within one Degree a- 
bove Rain, there it continued ſeveral Days, and 
never altered above three Degrees tho* ſome- 


or Wl), and one Morning leaving open my Window, 


by Wand the Sun having South Declination, it ſhone 


fal Non the viſible part of the Tube, and in Half an 
die Hour ir ſunk three Degrees, (which I never ob- 
ſerred it to do with Heat in England.) I pre- 
arole again to within one Degree of Changea- 


Weathers for fix Weeks together; I began to 


doubt whether it were well adjuſted, and rhere- 
M0" fore took ir down, new filled the Tube, turned 
ake Wit three or four Times up and down, to let out 
the Ache Air, and put it up with great care, it conti- 
ted nues the ſame, never by one Degree to Chun. 


an inch, 


TR, 


But it may be objeRed, chat in the Torrid 
Zone, the Air is more rarified and crowded with - 
Fiherial Particles, than with us, and conſe- 


on the contrary, . tis never ſo high there ag 
tis with us generally, vig. at Changeable, For 
dir William Beeſton Governour of Famaica tells us 


times Fair, ſometimes Rain, and ſometimes Clou- 


ently ſhut the Window, and in one Hour, it 


he: After it had kept this Courſe, in ſeveral 


cable, nor down by one Degree to Rain, ſo that. 
the whole progrefs of the Mercury is but * of 
e _ _ This 


- 


| 


| N | 
This Phænomenon (ſuppoſing the Barometer ts Ml ff 

be well adjuſted, ): I conceive proceeds fron tak 
theſe two Caufes. Hrſt, Becauſe as the Sun ap Mich 
pears above the Horizon, the Wind ariſes ani Nef. 

- encteaſes, as the Sun approaches, till it beceme Pre 
Vertical, at which Time it blows freſheſt, and 
e for the abovementioned Reaſons oo 
ſhould cauſe the Mercury to deſcend lowel. 
2dly. I conceive that the Sun has ſo much fore 
there, as to drive the Cruder Aerial Particle 

( which have the greateſt Force upon the Surface 
of the, Mercury towards the Pples ; So that the 

+ Air there, confifts of much finer Particles tha 
with us; ſo fine that ſome of them are capable 

of paſſing thro? the Pores of the Mercury, into 

the Tube of the Barometer, which being then 

3 dilated by the Heat of the Sun, will cauſe the 
S Mercury to fink, as in our Tubes that are na 
„ +4 - . well Fixt, or as in a Water-Weather-Glafs. And 
| that there are Particles even in our Air, mud 
more in that, that are capable of Pervading th: 

Pores of Mercury, and expanding themſelves ini 

the Tube is manifeſt : For in the Torricellian Ex 

periment, when the Air was well Exhaulted, and 

the Mercury ſunk quite out of the Tube intoths 

Ciſtern. I haye ſeen the Air Bubble thro! the 

Mercury, into the Tube, which muſt be vey 

fine Air not Exhaufted out of the External Veh 

ſel, paſſing thro* the Pures of the Mercury int) 

the Tube, where the Air muſt be ſuppoſed to x 

more evacuated, by the deſcent of the Mercury, 

than ir could out of the External Veſſel, purely 

by the Expanſion of its Springy Particle. I 
which that Phenomenon is Cauſed, and notb 
3 Suction, as Mr. Boy! has evidently Demonſtrateh 
| or otherwiſe ir mult be contained in the Pores! 
the Mercury, which Expands it ſelf os” I 


1 
1 


V 3 
Tube, the Preſſure of the 4rmoſphere being thete 
uken off; and if either way, there muſt be Par- 
ticles in the Air capable of Entring into the Pores 
of Mprcary,- and; Expanding themiclves when the 
Preflure of the Armoſpbere is taken off; and con- 
N may Cauſe the above mentioned Ef- 
ſeets, by. getting into the Tube in the Torrid | 
Zone: for When the External Air is Hot, it Ra- 
nies the Air thus got into the head of the Tube,” 
which; Preſſes pon the Mercury in the Tube, and 
guſes it to Deſcend againſt: the Preſſure of the 
External Air on the Mercum in the Ciſtern: but 
when the External Air is Cold, it condenſes this 
li got into the Tube which takes off the Preſſure 
n that part, and fills the External Ait with mars | 
roſs Particles z by which its Preſſure upon the 
reury: in the 8 iſtern is tather Encreaſed, than 
Piminithed, which Cauſes the Mercury in the Ba- 
meter there, to move ſo little either Higher of 
wer. Þ 26-45 n N. : FO * wt 1 wy} 13 * 521 
2dy, It may be Ohjected, that tho the Mer. 
Kuen or never fails to Sink in the Baromes 
tr, when a Southern Wind Blows, yer tis oh 
ed to Riſe oſten when the Wind Blows North + 
hich comes to paſs not only becauſe a Southern 
ind, by driving the Aexial Particles before it, 
inders del Sptiog from. prefing upon the Sur- 
te of the Mert; but becauſe, it blowing 
tom the Equator, towards us, brings along with 
theſe Vapours that are raiſed! by the Sun in 
* Chme, elouds the Ait, and binders the De- 
ett of Acherial Particles: upon which; nat on- 
a Deſcent, of te Mercury, but Rain generally 
lows, Bat on the contfary, a Nonh Wind 
n Na 8 Region. where there are fe Va- 
un Raiſed, * en. 


r 


It0 


* 
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» vying 


* i 
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0e 

ving away - choſe Vapours already gathered thets: B+ þ 

in: by which the Deſcent of the /Etheria! Pani M1; 
cles before were hind „and by this making 1 
way for them, it adds more to the Preſſure of the St 
Air, than it takes away. © hi 

is obſerved, chat Rain moro certainly follon I 
the Deſcent of che Barometer, when the Mau! (in 
in the Full, or Change, than ar other times: do 
which ſhews that ir, (and the other Planett) hu for 
its Effects upon the'Air. Which is - eminenth 
confirmed by thoſe Huricanes in Barbados and th 
Leewards Iſlands ,' of which, — _ La 


Nicks, or Forerunning Nr 
ca a oy Jp om his = Oren 
tions, and xperience, in eve, in Phil Trenſaft. Na 


SOT 
© Where he ſays it has bin the caſtorn of a 
Engliſh and French Inhabitants of the Cariteel 
lands, to ſend in about the Month of on: 
the Native Caribees of Dominico, and St. 
cent, to know whether there would de any 1h 
ricanes that Vear; and about 10 or 12 Days be 
fore the Hurricane. cane, they did conſtant 
fend them word; and it very ' rarely; or -ſelda 
Failed, that ever 1 had 1 [ of: but be! 
: | habitants 1 thar ſometimes th 
did fail in their — he which Frognoſticl 
he afterwards leatned Non an Inhabitant of L 
wii, and are theſe. 01 BASES? 
Hirt, He ſays, all Huryicaner-come either 
4 2175 * the 12 Change, or ert of 
e wil come he Full Mi 


* i. Change, th then" obſerve wenn 
55 2 dee dne Skies 1e | 
7 Red than at ou 


E r Cum; and e Nils clear! 
Cleuds, and 50 ogg over than, ich Fig 


Foal 
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{will be a great Noi 
Storm; and at Night the 


R 
' 

. 
8 
U 


rs looking v 


Welt Sky very Black and Foul; the Sea re 
ing ſtronger than at other times, as uſually. 
does in great Storms; and ſometimes that 1 
for an Hour or Two, the Wind blows very hard 
Weſtwardly, out of his uſual Courſe. 


dens; but a great Burr about the Moor, and 


ES RA. 


token notice of on the Quarter Days of the 
Moen, in the Month of July, Auguſt, and Sep- 
nber; for the Hurricanes come in theſe 
Months, ; the ſooneſt that ever I heard of, was 


” % 
__. 


— 


September ;' but the uſual Month they come in 


remarked, that where the Sun comes to 2 
Nth, there is always Fair Weather; but at his 


aclades the Cauſe of Hurricanes to be the Sun's 
ing the Zenith of thoſe Parts towards the 


aiming of the Trade-wind. 
E theſe are Cauſes is certain; For, Firſt, 


mays happen when it was in the ſame Point, 
ſending from the Northern Tropic to the'Eque- 
in the Month of Azgaſt, or never known a- 


* Free va at leaſt” — Wn before” or 


| (ichlands dre ſeldom ſo; likewiſe in the 101 . 
; lows or Concaves N Earth and Wells, there 
4 if 2 in a great 


'big, with Burs about them; and the Noh 


On the Full of the Moon, you have the ſatiis , 
many times abour the Sun: the like Signs "muſt - 


the 252b-of Jah, and the lateſt was the2th of - 
ft. „ 
_— Hivricanes Colter be 7 


um to che Southward, it occaſions, generally _ 
uch Rains and Storms, 28 Tornados, &c.) He 


th; and Secondly, The Reverſe or Rebound - 
back of the Wind, "which is occafioned by the 


is/a Cauſe, or otherwiſe they would not 


N. "IH f 4h. | 
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-- #dly, The Rebounding back of the Trade. uin of 
ſeems to be the immediate Cauſe ; bur I conceijefMintc 
this is not Cauſed by the Calming: of the Trade rot 
wind, but the calming of the Trade- wind is Cauſ coll 
ed by it; and the reverſe of the Trade wind Mof t 


Cauſed by the Sun, when in that Point. Fot! 
conceive that the Sun, when ir aſcends from t u 
Equator towards the Tropic of Cancer, as it teni 

then, every day more Northwards, ſo it make 
an Impulſe upon the Air, or drives it before | 
Northwards; which Cauſes a Wind to bla ven 

Irom the Southern fide of the Equator, to M rog 
Northern: or to blow from betwixt the EE 

and South-eaſt to the Weſt, and North. weft Pon idle 
and it continues ſo to do, till it approaches 

Tropic of Cancer, and by ſo doing, drives i! 

Northern Vapours towards that Pele, and pet 

Hines them beyond the Tropics; by which mei ne 

the Air continues Fair and Clear, till it approad 
that Zenith: but when it returns from then orti 
the Sea tending then Southwards, makes an roba 
pulſe upon the Air that way, and drives it ie / 

wards the Southern fide of the Eguator; and 
cauſes a Wind then to blow from the Non one 
ſide of the Equator to the Southern, by wilhſontir 
thoſe Vapours drove beyond the Northern In 
The — of the Air . this . 
therefore giving way to them, they preſs in al 
-with —— Clouds, Rain, fa Storm 
the Torrid Zone, as the Sun returns to the 14 


tor, which when it comes to the Zenith of e L. 
Carribee lands, blows freſh into the Gulf ind 
Mexico; and at the ſame time the Sun power *. 


| Rarifies the Waters in thoſe Seas which Wing 
| Rarified Waters being reverberated from Ws; 
Kocks and Highlands, and circulating by Wis: 
| Banks, gather together in the Middle, in a 


VVV 
of Whirlwind ; by which the Superior Air is put 
into a Gyration, which will derive the Clouds 
from the adjacent Parts into it; and being there 
collected, by their Preſſure joyned with that 
ef the Moon's Force, drive thoſe Winds back a- 
gin againſt the Trade. wind; at firſt but with an 
equal Force, which Cauſes that Reſiſtance to the 
Trade-wind, that makes the preceding Calm. At 
what time the Conjunctive of theſe ſeveral Cau- 
es, by putting the Air in thoſe Parts into a Fer- 
ment, at firſt only Cauſe the above mentioned 
Prognoſticksz but againſt the next Full or Change, 
gathering more Forces, it ruſhes out with incre: 
lible Violence, and Cauſes thoſe great Devaſtari- 
"ns, he there gives an Account of. By which 'tis 


+ 


lain, the Moon, as well as the Sun, has a great 
Vpetation upon the Weather; theſe Hurricanes, 
erally, if not always, happening either in Full 
x Change - and as it has Power. here, ſo pro- 
artionably in all other Parts of the Earth: which 
robably. proceeds not only from the Preſſure of 
de Moors: Body, but alſo from the AQivity. of 
Luminous Particles, which if they have not 
ower, to Exhale new Vapours; yet they may 
ontinue thoſe already raiſed by the Sun: "which 
putting the Air and Seas into a Ferment, may 
e agreat Cauſe" of the above mentioned Ei- 


— 


. r ˙ U n 8 
This Hypatbeſis, viz. That the Reverberating 
the Trade ind from the Rocks and Banks of 
and, is a Cauſe, in part, of the contrary 
Vind in Hurricanes: he ſeems to confirm, firſt in 
415. where he ſays, that from Parto Rica 
omnwvards,.. both that Iſland, as well as Hiſpa: 
dla, and other Iſlands there adjacent, are of 
alt greatneſs and yery High Lands, that of them - 
hes does moſt commpnly. give Reverſal or 
4 Wee 6 3  o_—_— 
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Weſterly Winds at Night throughout the Ye, 
This height of the Land, in Conjunction with o 
ther Cauſes, does very much favour our Hypothe- 
it; tho? it alone can ſcarce be ſuppoſed to doit, 
neither do I take it to be the only Cauſe of thoſe 
Weſterly Winds, he ſpeaks of, at Night through., 
' Hut the Lear. The main Cauſe of them, I take 
to be the greater and quicker Condenſation of the 
Air, that is contiguous to che Seas, than of that 
at Land; by which thoſe Vapours, and that Air 
that were Raiſed and Rarified there, by the Sun 
in the Day time, and impelled to — nd; te- 
turn back again at Night. This Condenſation 
by Contracting the Air into leſs Roem, makin 
Way for them, as we ſee Vapours from High 
' Grounds, fly to Rivers and Lakes, and condenſ 
exo Tong | e 8 | 
 2dly, He fays, pag. 414. It is uſual in our Sail 
ing from Barbadoes, or thoſe Iſlands, to the Nori 
for a Weſterly Wind, when we begin to loſe out 
Faſterly Wind, to have it Calm, as it is befor 
Hurricanes; and then the Wind ſpringing up 
Cauſes it to be Various: but after the Wefterly 
Wind comes freſh, we haye bin conſtantly with 
out thoſe Shiftings from Point ro Point. 
It ſeems, as there is a Conſtant Trade-Wind 
from Eaſt to Weſt under the Equator, ſo whe 
this ceaſeth ( from the Elaſticity of the Al, 
which like a Spring bent one way, being let 90 
Reverts as far back the other,) there ſprings up 
2 Contrary. Wind, 'which blows Conſtantly fron 
Weſt to Eaſt: and betwixt theſe two, there | 
ſomerimes a Ca/m, and ſometimes Shifting Wind 
from Point to Point; proceeding from the mutt 


But 
2704 
17 * 


F 2 

But it may be Objected, by thoſe that hold the 
Copernican Syſtem, That tis not the Rarifaction 
of the Air, that Cauſes this Wind to blow con- 
ſtantly from Eaſt to Weſt, in the Torrid Zone: 
but tis the Earth moving upon its own His from 
Weſt: to Eft, faſter than the Armoſphericel Air 
can follow ir; which makes the Air only ſeem to 
Move towards the Weſt, and the Earth ſeem to 
ſtand ſtill. But then, this contradicts another 

Anſwer of theirs; when tis objected againſt 
them, that if the Earth moved, as they aſſert, a 
thing droped from the Top of a Steeple, or any 


(ol | 

n a place, or an Arrow ſhot upright, would 
fall far from that Place to the Weſtward, that 
gr of the Earth, that twas Perpendicular too, 

Me — Moved ſo far Ezftward in the time of its 


deſcent. For if the Earth Moves faſter to the 


E, than the Atmoſpherical Air can follow, 
u that which deſcends thro the Armoſpherical Air, 


muſt ſtay behind, it being as near to the Centre in 
one part of the Atmoſphere as another. In anſwer 
to this, they ſay, the Earth not only Moves, bur 
the Armoſphere and all things therein, Moves al- 
ſo along with it; but if the Earth and Atmo- 
ſphere Move together, it cannot from that Cauſe, 
make the Trade Wind: for the 2 will - 
then be all one in reſpeCt- of the Earth, as if it 
were Stagnant; there being near the Earth no 
lifterence ' betwixt them. So that the one muſt 
ellarily be falſe, as the Anſwers or Reaſons 
„ not eghec ts 
But this laſt Anſwer of theirs, in our Hypothe- 
f is . the Whole 
tmoſphericat Hemiſphere, that is contiguous to 
the Earth on one part, and the Condenſation, and 
Receſſion of it, on the other, carries the Eaxth' 
along with it, as a Child is carried in the Womb, 
A N 4 every 


every part of the Earib and Armoſphere, always 
y te Card tame Relation and Situation to — 
other; the 4tmoſphere differing only, as tis Ra. 
Tifted by the Preſence, or Condenſed by the Ab. 
ſence of the dum: And the Trade Wind being a Par. 
ticular commotion of the Atmoſphere, in that pan 
only, that is near the Earth, can no more 155 
the Deſcent of Grave Bodies, than the Wind of 
an 3 . or any other Wing 
can affett-any thing that falls within it. 
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F as the Solar Particles, have power to 
| Ratifie, and Dilate, fo they will Cauſe Ve 
 gitation; and Odoitr, WM. 
For as the Solar Particles, by their Activity, do 
. Hear and Rarifie the Air, and ſeveral Juices con 
| rained in the Pores; and Tubes of Fegitables; ſo 
they Cauſe them to take up more Room, ani 
therefore becauſe they cannot then be contained in 
the ſame place, they muſt Evaporate our of -the 
ends of the Sprigs or Branches | becauſe'this 
being leaſt and moſt expoſed to the Sun, theit 
Juices, and the Air contained in their Pores, will 010 
be rarified by the Solar Particles, and Forced to ina 
Eyaporate before thoſe in the Trunk, that lis teaſe 
deepet, will de at all Affected. And: therefor, Wir 
the tendency of the Rarified' Fuices) weill be w filize 
Wards the Sprigs, ' they being hindred from pf tis“ 
king towards the Rooic, by thoſe Iuices in tete tl 

ody of the Tree, "that are yer una ted by tbeſel 
: un. 11 *. 3 27) 4 79 f R 71 (1:19 ae 
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Part of the Air, and Juices in the Vegitable 
Tubes being eva rated, the Spring of the re- 
mining Air will be weakned, | and the Weight 
of the Juicer in the Vegitable. Tuber, will be lef- 
ned. The Spring of the Air in the Tubes being 
Weakned, and the Weight of the Fuices leſſen- 
ed, the Preſſure of the 4rmoſphere: will force 
thoſe fimilar Faces, that ſubſide about the Roors | 
into thoſe Tuber; where the Atme +5 ca now 
finds leaſt Reſiſtance: and as the Action of the 
colar Particles, cauſing the ſeveral Juices in the 
Vegitable Tubes to Evaporate is continued, ſo 
the! Fuices'from the Roors, by the Atmoſſ here 
will be preſſed forwards; and after divers 
nations and Subtilizations' by Percolarion, — | 
Digeſtion, will be aſſimulated into the Bodies of 
N being a fimilar Juice prepared in its 
uilage from the Roor to the Hower by ſimilar 
den — if 2 Nola at _ _ abound, as 
in the Spring they do, g horded up in 
abundance, by the preceding Winter,) they wilt ill 
Germinate into Leaves, and Branches, by infi- 


00 

10 mating into the Pores, and ſticking to the Ex- 
aul Nemities where they are hardned, into ſimilar 
du ee e by the Heat of the Sun: The ſame 
the N ruſe Aten ver Effects, nd fimilat Far. 


this Ales Nn > 

der Bur as that Stock at the Root decays or leffens, WO 
will = droge b ſupplies; / they will Ger- 
d w rinate Jeſs; and as the Heat in Summer en- 


teaſes, ſo Ns: Cruder Part of their Seed, and 
Irvit will be Eva and tie thereby Sub- 
led and NMaturated. And in Autumn," when 


paß is Stock is ſpent' (or rhe: Juices by reaſon of. 
ede then weak Ration of the Sun, cannot aſcend) 
woe dekecver, for ee u Nn 
Nui will fall. al virtue 6 * J 


f That 


_ 5; 
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That the Sun operates thus, u N this ov mt 
i evident to the Senſes ; which is a 

an Apple, which whilſt i its Green and. — 10 8 
reaſon of the abundance of the Crude Nitroꝶ I th, 
Salt, and Earth in that Juice, collected at de ©» 
Roots of the Trees in the Spring, has ao 
Unplealant Taſte, in which we m. 5. 
nifeſtl and St perceive. the Acid bitter of Nite NI. 
pticity of the Earth; whoſe Particla f ze, 
— not well Digeſted, but Grols, Cold per 
and Rough, for want of Fermentation, and l- not 
maſtication, being thus Crude and diſſolved ii nt 
the Saliua, or Ora! Humidity, when they entail cle 
with it, the Potes of the Tongue, by ——_ ber 
gainſt the Papillary Prominences, - they Irrita the 
their Fibres , which Irritation being by then 
communicated x0 the Nerves, cauſes Undulz 
tion of the Spirits contained in them: Which 
are thence tranſmitted to the CorporaStriata,wit 
which are continuous; which repreſent u 
the Saul, ſuch Impreſſions as they Receive, which 
coming from that an, makes the Atera 
in the Sentient which we call Taf.and the Peg 
tions, or Obſervation of that Alteration we ci 
Senſation. But becauſe thoſe Particles are Cru 
Rough and Stiptick, when they enter the Pom 
- the Papilla, they draw their Fibres inwardly 
| .along wi them, op ans a ones nat wager vit 

5 ongue, which make that particular Alt 
= in that Senforms, which we. call I tatic 
ORE the Power of the Sun heats; 
Autumn approaches, ſo this Moiſture at itz 
' Roots is more and more imbibd by them, a 
Stchaled by the Sun, which Cauſes the Cru 

Earthy Farticles to be more fixt, and icon 
ly n not 10 call) ſeparable ; Sa that tw © i 


. 
more Pure, Saline, and Spirituous Particles, that 


er mo 8 

he eafily miſcible with Water ſubſide; being 
u excited by the Periſtaltict, or growing Motion of 

ous che Roots, and Imbibed by them, and conyeyed 


to all parts of Trees, &c. Which ſerves now, 
a not fo much ro augment the Fruit, as to Digeſt 
ml and Meliorate it; for when it comes to half its 
iter Maturity, it becomes Sower, for then thoſe Cru- 
cla der, Terrene Particles are divided by theſe Fi- 
old, per; but have not bin Fermented or Agitated e- 
l. nough to make them Smooth, but only leſs and 
du rather more 42 The Saline, and Acid parti- 
ma cles, being more freed from the Terrene; which 
6 + becauſe they are leſs, they fink more deep into 
14:8 the Pores, and by their Roughnen and Sharp- 
heut neſs, Frick and Torment the Sen/orium Deeply 
which Cauſes that Perception which we call 
But as the Heat yet encreaſes, ſo it Works and 
moderately Digeſts the Different Particles, - and 
mixes them more exactly, ( as we ſee in our Co- 
3 and Digeſtions,) which whets off the 
Roughneſs, and — the Sharpneſs of the Sa- 
line Particles, and makes them leſs: Rarify ing 
the Super fluous Moiſture, and Precipitating the 
Earthy, Saline Matter to the Middle or Stone. 
80 that thoſe little Particles, being tempered 
with Spirit, and Sulphur, or Oyl, ( which poſſi- 
bly after the Juices have had ſo long a Fermen- 
tation in the Pores, may be more plentifully ſup- 
Plyed to the Fruir,)and dy Agitation made Smoot 
200 when they come to the Senſorim, do not affet 
7 1 but by Titillation ſtir up a certain 
kleaſure, which we call Sweetneſtr. 
rue By what has bin ſaid, it appears that the X. 
berial Particles, are only a ProcatarQic Cauſe of 
ede ſeveral» Tages, as they differently a. 


'an 


7 
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an Diſpole the Particles in the different Seaſons 
of the Fruit. Bur the Saline, and Spirituous, az 
they are Pungent and eafily Diſſolvable in the 
Water, or the Oral Humidity, and thereby in. 
ſinuate themſelves more deeply into the Mem: 
brane of the Jongue, ſeem chiefly to be the imme. 
diare Cauſe of theſe Fee Tho' all Princi- 
ples that are of a proper Denſity, and are Mif, 
cible with, or make an Alteration in the Hum. 
dirty of the Mouth, will in proportion Affed 
rhe Senſorium of Taſte. ; Air, Arber, Odour, 
being too Rare, will nor, and Glaſs being to Deut 
and ndiffolvable, cannot. 
20%, It cannot be ſuppoſed, that all hoſe d 
milar Fuices that paſs thro the Organs of thei Bc 
Plant, and are thereby Modified as to Participate Ml th: 
of its Nature, ſhould immediately ſo adhere w its 
' the Plant, but that ſome looſe Particles may be I 
catried into the Atmoſphere, along with the 04 
_ Stream of Air and Rarifted Fuices,” that paſſs Im 
_ thro* their Tubes and Pores; and with t ne 
being drawn by Inſpiration into the Noſnii f if: 
they will there ſtrike upon its inner Membrane, car 
and by the incongruity of their Particles, wil — 
ro 
W. 
bo 
E 
Ph 
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ſo Irritate and Affect its Fbrer, as to cauk 
them to communicate the Itnprefſion by the 
Nerves to the Brain, and make that Alteratiot 
in the Sentient, (which the Soul that is caps 
dle of ſudging, whence all the different ' Atis 
ions of the ere proceeds, perceives to flon 
Hors the 3 of Snell) which we call Gaour: 
the Pl as the Compoſition and 
kk Ir 0 & Plant, N rom Mere thef | 
w is fo. * N 
EA . . "eſe Particles confi of Varion | 
= 1 rp uire a differen? Texture i 
r age no the ores of Vegirables'; ry | 
eV10 


evident by their different Smells, therefore they 


back by the Air, to the. Plant from whence they 


at the Roots, they make various Circulations, . = g 
5 | 5 7 2 
moſpbere, that is peculiar to every Particular Bo; AF” . 


evident by their Odour, - when their Particles are 


Iconceive it is, that Musk, Civet, and ſuch like 


vident by their ſtrong Odaur, ) for many Mont 
if not Years, without any ſenſible Decay: which 


After I had put what Water Lthought fit in eve- 


1 eight of ir, I ſtrain d and tyd over the O. 
- lifice of each Viol, 2 Piece of Parchment, ha-. 
ving an hola in the middle of it, large enough 


(189 ). 
cannot be fuppoſed to be Similar to the Aerial 
particles, and conſequently not eaſily Miſcible 
with them: And therefore they will be repell'd 


flowed : Where entering by the Pores of the Bo- 
dy of the Plant, and with the Juices drawn in 


and are thoſe Efluvie that form that At- 
dy, even to Pebbles, Glaſs, and Diamonds, as ig 


Agitated by ſtriking againſt each other. 
- Laſily, From hence it will follow that, that 


0 N ; by * 
Body whoſe Efluvia are more, Heterogenious to *z 


* 
the dir, will havg the more laſting Oueur, and 1 
its Diſpendizm will be leſs; and for this Cauſe, = 
Oleaginous Bodies, a. few Grains. of which will. _ 
Impregnate a large Space with ſuch Eflwvia Ce 


2 


can hardly be ſuppoſed, if , thoſe Particles were 
not repelled back again to their own Bodies, and 
from thence continued in a conſtant Circulation: 
Which will be made more plain when we come 
toEleifrical adi. ht: 
This ſeems r6 be confirmed by. Dr. WWoodmarde 
Experiments concerning Vegitation, mentioned in 
Pbiigſ. Tranſaf?. N®. 253. Where he ſa 5 P1198. 
28 poſſible, of the ſame Shape and Bigneſs; 


ry one of them, and taken an Account of the 


$ \ 
e \ \ 
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| ©to admir the Stem of the Phu I difignd 
to ſet in the Viol, bone : confining firair. 28 
© ning it, ſo as to imped My l. 
©rention in this, was om —— the encloſed Wa. n 
ders from eva tating, or aſcending any other ta 
way, than only thro? the Plant to be ſet there Vi 
in. Then I made Choice of ſeveral Sprigs af Er 
TE 3 
| y e, alike und, and 
| * Lively. __ the Weight of each, 
ts. placed it into a Viol, ordered as above; and 5; 
© the — Hani imbib'd and drew off * * — 
* took care to add more of the ſame, from 
© ro time, keeping an Account of the Weight of 
+211 I added. Each of the Glaſſes were, for bet 
© ter _—_ 3 and the more eafie keeping 
_ © ' Regiſter of all Circumſſahoes, noted with: 
different rk or Letter, A; By C, Sa aid 
| © 211 ſet in a Ro in the ſame Window; in ſuch 
| manner that all might tke alike of A, 
Liebe, and Sun. Thus they. continued from Ful 
©26th, to Offober the 5th, which was juſt y) 
- t Days. Then 1 took them out, Weighed the 
Water in each Viol, and the plant likewiſe, 
_ © adding to its * all its Leaves that 


+ had fallen off, E that it had 

< ſtoed thus. And 141% computed how much 
t each Plant had — Ro: much Wa. 

« terwas ſpent upon it. The Parciculars ares 
4's A) Common Spear Mins ſet in Spring-Wi 

ne-Ws 

| 8 Che Plant nr, tin Spring 

3 when taken forth Offpber the 5th. 41 


| (26 80 that in this of 77 Days it had 
_ gained in Weight 15 Grains. The whole Quan: 
15 150 of ' Water expended during che: 77 205 
*amnoumed to 2558, 5 —_—_— 
— eigh 
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; ot org 170 timesas much 
us the Plan had 

(B.) deen, Tp Mon fort in Rain Murer. 
Radar ws hen put in Gr. 287 when 


her taken out Gr: 454; . * 77 Days Gr. 17¹ 
. Water expended Gr 3 the Proportion of 
of WM Encreaſe to the & as 1 to 2 H, 
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2 147. 
The 40 Viols F and G en Glad, hs 
former F with Rain Water; the other withSprixg- 

Water, at the ſame time as thoſe above men- 
tioned were; and ſtood as lo 


bie thoſe did. But 
try Gro wry of them any Plant; my Defign 
any: Water exhaled out of :the:Glaiſi 


being only to inform an ſelf. whether 
ther way than thro? the Bodies of the 


K 


© Mae 


we Orifices of theſe. two Glaſſes were covered 


with Parchment', each piece of it being perfe- 
ted with an hole of the ſame bi with 
thoſe: of the Viols above. In this 1 ſuſpended 


bit of Stick about the bigneſs of the Stem of 
one of the afereſaid Plants, but not ; 
donn to the Surface of the cluded Water. 1 
put them in thus, that the Water in theſe, 
icht have more Scope to evaporate, than 
that in the other Viols. Thus they ſtood the 
mocks 77: Daphy: in the ſame Window with the 
1 1 I found none of 


obſerved boch in cheſe, and the reſt, tall 
aftet tek and :Dro Ke 4 


rantike Dew, adhering to the di > of — 


( 


ih theſe waſted or gone off. Tho I 


1 T any. of thoſe that had the Plants in em did. 


that in che Glaſs Marked A, which we 


0192 ) wy 
« Glaſſes, that part them mean, that was +. Whit 
© bove the care of the: encloſed Water 1. wel 
Water in theſe two Glaſſes that had no Plantz gie 
in them, at the end of the Experiment, exhitj 
5 ; ed 2 larger Quantity of Terreſtrial: Matter, tas ene 


1 Anno 1692. The Glaſſes made uſe of in tis rde 
* were of the ſame ſort with thoſe. in the forme {vile 
Experiment. The Flaq all Spear: Mit, aui doe 
F bo. — as the firſt. "They ſtood — Func . bs ſo 

4 20 Faily 28. which wagzuſt 56 Days. 

(H.) Hide- Pari CohduitWater, iThe Min 
© weig hed when ** in Gr. 127; when: taken love 

5 z out, Ge. 255 z Weight: gaind Cr. 128; Water 
* expended Gr. 24190; the Pro 


ion cf th 


 Fencreaſe to the expenſs of -the . as 1 ü Nate 
* F10H%. - a1, eincre: 
R. 8, 2 4 Several Plants-ſer.in Vids le h. 


* deted in like manner, as thoſe a \Offober, 
* and the following Colder Months, theſe throw 
| - not-near ſo much nor did the Water aſcend 
* nigh the Quantity it did in the Hatter Scaſan 
dich the before recited Trials were made. 
There are many other -Trials made by Him 
bor in this, and the preceding year; which ock 
| ſhall omit for brevity; and proceed: © tim l | 
,  feftions he makes upon the. foregoing Expe 
ments. K 118 N 963 0 ile Sf 0! ob! 
EFirſt, He obſervas in Plants of the danſe K. x 
che less they are in Bulk, the ſmaller the Quant) 
3232 
the ium of it, ih 
of ide ſame thiekveſs, 2 ep IC Naa 
portioned to the Bulk of - ther il 


27 Grains, drew of but 2558 Grains of 0 perin 
"RAD, which weighed wolf 281 100k1 Verb 


Whit, 3004 Grains, whereas that in H, which 
Wrcighed 127 Grains, ſpent 14190 Gr. of the Li- 
C 
He goes on, and lays that Water ſeems to af. 

tend up the Veſſels of Plants in much the ſame 
manner as up à Filtre: But this cannot be admit». 
rd.for Heat is neceſſaty to make it aſcend (other - 
wile, it would deſcend by its own, Weight as it : 
does in Autumn, when it makes that ſelvage that 
is ſometimes obſerved in the upper part, where 

> Bark of the Tree has bin pilled off round,) 
hich he afterwards acknowledges p. 224, and 
yes it from the Plant that were ſet in 75 5 ; 
5 QR, 8, in Ofober, and the following Colder 

onths ; thich had not near the Quantity of 
Vater ſent e them, or near the additional 
ncreaſe, as thoſe ſet in Zune, Fuly, Auguſt, and 
he hotrer Months: and ſays farther, that Wa- 
et has no Power of Moving it ſelf, or riſing to 
de Vaſt Height it does in the moxe tall NED ) 
5 Plants ; which is manifeſt, for if it had power 
aſcend, as in'a Filtre, it would aſcend faſter: 
ache Winter (when it did not Freez,) than in 
i= dummer; there being then a much greater 
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ock of Warer. NE Cent nano an wreresT P 
20%, He obſerves, that much the greateſt part 
the Fluid Maſs that is thus draw off, and con- 
5'd into the Plants, does not ſettle, or abide; 
ere; but paſſes thro? the Pores of eo era. 
0 & up into the Atmoſphere. 2 5 1 ; : 245 Wo 17 

riments,, af- 


That the Water, in theſe Experin 

aded only thro' the Veſſels of the Plants, 
undoubted ; becauſe the, Glaſſes F, and G, 
at had no Plants in chem, rho” diſpoſed in like 
nner as the reſt, remained at the end of rhe | 
dberiment, as at firft, and noße of the Water 
6 exhaled or gone off.. eee, 


Juid 
KU 
by 


by 
1 4. A 


O 1 _ 3dy, 


3 3 

z diy, That the greateſt part of it Flies of from th 
from the Plant into the Atmoſphere, is certain; th 

becauſs the leaſt Proportion of Wo Water expend. ll de: 
ed, was to the augment of the Plant, as 46 « fn 
50 tor: and in ſome the weight of Water dram Ml yt 
off, was 100, 200, nay in one above 700 times Ml un 
as much as the Plant Ha received in addition; fin 
which being cauſed to Evaporate thro' the Pore Ml Air 
or Tube of Plants by the Heat of the Sun, exaty Ne 

Quadrates upon our Hypotheſis, 

"He goes on, and ſays, * This ſo continual an f 
miſſion and Detachment of Water, in ſo grex 
Plenty from the Parts. of Plants, affords us 1 
* maniteft reaſdn, why Countries that abound with 
Trees, and the larger Vegetables eſpecially 
* ſhould be very obnoxious to wegn great Hy 


„midity in the Air, and more frequent Rain 
than others that are more open and free. The 
Feat Moiſture of the Air was a mighty Inca 
Venience and Annoyance to thoſe who firſt ſetle 

in America; which at that time was much ove 
* grown win Wood, and Groves. But as thel 
Were burnt and deſtroyed, to make way for the 
Habitation and Culture of the Earth, the A 
mended and cleared up apace, changing into 4 
, 7 much more Dry and Serene than b 
2 his ſeems to be very plain from what has ti 

fac before, for a Conſtant Circulation of the di 

thts the Tubes of Vegerables, like as thro' ſo m 
Tunnels or line Chimneys may determin th 

it io bend that way, where there are gra 


Woods; which probably will cauſe the Cloy 
to "ifieline that way alſo and when they 4 
proach then,” to deſcend in Rain For as rhe. 
defcends to the Roots of the Trees from unde 
nearhy the Clouds, fo the Spring of the Airabo 


% 


2 5 5 Des | 


he Clouds will encreaſe, and preſs harder upon 
the Clouds, as the Aerial Particles fink from un- 


der it. As we may very ſenſibly, and with Pain 


md the Atmoſphere to preſs upon our Hands, 
ien the Air is drawn by the Pneumatic Engine 
; WM under it; and conſequently the ſuperior Air preſ- 
ing ſtronger upon the Clouds, where the inferiot. 

Air gives way, muſt break thro' and cauſe the 


doads to deſcend in Rain, like Water from a 

Cullender to the Earth: Where *will be again 
E Minbibed by. the Roots of the Trees. And this is 
confirmed by an Obſervation of Mr. Mz//s, and 


others near Welford in Warwickſhire z where from 


ib lictle Hill, they have frequently obſerved à great 
ly WMCloud to come directly over their Heads, and 


then it has ſeparated, and one part has gone to a 
great Wood on one fide, and the other part to 2 
eat Wood on the other fide, where they have 


xetwixt them have had none at all. | 
pure and alone; but uſually bears forth with it, 


many Parts of the ſame Nature with thoſe 
whereof the Plant, thro which they paſs con- 


up into the Atmoſphere, bur ate uſually depoſi- 
ted upon the Surface of the Flowers, Leaves, 


Exſudations of Vegetables. But the finet and 


ur Organs of Smell, by the Air we draw in Re- 


bcent or 


abo\lince theſe owe their Riſe to the Water that af. 
th : 0 2 ſcends 


leſcended in violent Showers of Rain,whilſt-they - 
Nor does this Humidity (ſays he) 80 off 


liſts. The Craſſer indeed ate not fo eafily born 


and other Parts of the Plants + Hence comes 
out Manna s, our Honey's; and other Gummous 


Wlizhter Partes ate with greater Eaſe ſent up into - . 
the Atmoſphere. Thence they are convey'd to 


al ſpiration * and are Pleaſant or Offenſive, Bene ; 
injurious to us, according to the Na- 
undeltute of the Plants from whence they ariſe, And 


| (196) 
© fcends out of the Earth thro*- the Bodies of 
Plants, we cannot be far to ſeek for the Cauſe Ml no 
« why they are more numerous in the Air, ant Ml Q 
d we find a greater Quantity of Odors exhaling | 

from Vegetables, in warm, humid Seaſons, than Ml ſor 
© in any others whatſoever. e 
34h), A great Part of the Terreſtrial Matter T 
that is mixt with Water aſcends up into the the 
Plant, as well as the Water, is proved: Fir N 
Becauſe there was much more Tetreſtrial Mane: 3: 
at the end of the Experiment, in the Water of Cr 
the Glaſſes F, and G, that had no Plants in them, vas 
than in thoſe that had Plants. 2dly, Becauſe the eine 

Garden Mould diſſolved in the Glaſſes K, and I.G. 
was conſiderably diminiſhed, and carried of i B 

| 3dly, Becauſe a Plant is more or leſs Nouriſhed, Wide! 
or Augmented, as the Water in which it ſtands tains 
contains a greater or leſſer quantity of propa (ane 
Terreſtrial Matter in it. Which is manifeſt, E He c 
cauſe the Mint in L, in whoſe Water was diſ ri. 
ſolved a ſmall Quantity of Good Garden Ea zer 
tho? it had the Diſadvantage to be leſs when firlhſprov 

let, than either of the Mints in H, or I, bo 34 
Water was the very ſame with this in L, but h ir. 
none of the Earth mixt with it; yet in a fh r. 
rims the Plant, not only overtook, but much ou 
ſtriped thoſe, and at the end of the Experimer 
was very conſiderably bigger and heavier than e 
os them. Nea 4 — in N, tho leſs I 
the beginning than that in M, being ſet in tralpſain 
Thick, Turbid, Feculent Water, 50 remaineſ ae 
bohind, after that wherein M was Planted were 
ſtilled off, had in fine, more than double its Ot Gr 
ginal Weight or Bulk; and received above tit“ 
the additienal Encreaſe, than that in M, whit it! 
ſtood in the thinner diſtilled Water, and which; 


1 . 
not leſs conſiderable ; had not drawn. off half the 
Quantity, of Water that that had. + 


From hence he infers, That Vegetables are not 


Ierreſtrial Matter. And proves it thus, becauſe 


tet Natl roves 15, be 
he WY the Plant in E, drew up into it 250 Grains of 
f. Water, and yer had received from all that but 
ret i 3: Grains encreaſe. The Mint in B took up 39 


Grains of Water, one day with another, which 
was much more than the weight of the Plant ori- 


formed of Water, alone, (as Helmont, and ſome 
others would have it,) but of « certain peculiar 


the (MW einally, and yer with all that it gained not ? of 

| 1: Grain increaſe in a day, 

of WM Bur then, 24%, He ſhews, that there is a con- 

ed. Mbdcrable quantity of this Terreſtrial Matter con- 


nined both in Rain, Spring, and River Water, 
and I may add in Air alſo, as is viſible in thoſe 


ring Water contain near the ſame quantity 0 
wed Matter; River-W, 1 — 40 hick Z 
proves there at large. 23 
;dy, He ſays, That the Water it ſelf makes no 
dition to Vegetables, yet "tis à Vehicle to that 
lerreftrial Matter that does. And proves it, by 
e Mint in M, which ſtood in the very ſame 
ind of Water as that in M did, But the, Water 
0 M, having much leſs Terreſtrial Matter in it, 
lan that in N had; the Plant bore up 8803 
ins of it, gaining ir ſelf only 41 Grains in- 
teaſe, in the time that that in N, drew of no 
ore than 4.344 Grains, and yet was augmented . 
4 Grains. So that that in AM, ſpent 4459 Grains 


ot it ſelf ſo much encreaſed in weight, as that in 
, by 53 Grains. He ſays (and I agree with 
Im) that this is a very fair, and a very concluſive 
lltance, and indeed they are all fo  _ 

Fs <> © ve OO 1 


we call Moals in the Sun.) And that Rain, and 


Water more than that in N did; and yet was 


3 CD 
He enlarges on the uſe of Water, and fays 
Water is not the Matter that compoſes Vegetable Ml © 
Bodies. *Tis only the Agent that conveys that e 
Matter to them; that introduces and diſtributes t 
Ir to their ſeveral Parts for their Nouriſhment. “ 
That Matter is ſluggiſh and unaQtive, and would ! 
lie Eterpally confined to its Beds of Earth with. Ml *i 
out ever advancing up into Plants, did not Water t 
or ſome ſuch like Inſtrument fetch it forth, and 
carry it to them. That therefore there is that © a 
plentiful Provifion, and vaſt Abundance of it ſup t 
lied to all Parts of the Earth, is a Mark of 1M «tl 
atural Providence ſuperintend ing over the Globe n 
we Inhabit; and ordaining a due Diſpenſation of Ml f. 
that Fluid, without the Miniſtry of which the N 
Noble Succeſſion of Bodies we behold, Anina a 
Vegetables, and Minerals, would be at a ſtand. a1 
But then, he ſays, That the Concourſe d I 
Heat in this Work is really neceſſary, appear, i E 
© not only from the Expetiments before us, bu p. 
from all Nature; from our Fields and Forreſs . *1y. 
© our Gardens and our Orchards-. We ſee in 4. * we 


© fumn, as the Sun's Power grows gradually le A 

© and leſs, fo irs Effects upon Plants is remitted, © far 
and their Vegetation flackens by little and litt: Ef 
Its Failure is firſt diſcernible in Trees. Theſe i N 
© are raiſed higheſt above the Earth; and require] 7ri 
22 more intenſe Heat to elevate the Water, cha ou 
ed with their Nouriſhment, to the Tops and Er occ 
© tremities of them. So that for want of fieſſi cor 
Support and Nutriment, they ſhed their Leas A 
© qnlefs fecured'by a firm and hardy Conſtitutioſſ whic 
indeed, as one Ever Greens are. Next thQWnate 
© Shrubs part with theirs ; and then the Herbe Cc. 

© ind lower Tribes; the Heat at length being nofWot V. 

© ſufficient to ſupply even theſe, tho fo near tif * 


Harth, the Fund of their Nouriſhment. 4 
Jjjjͥͤĩ7iI ES nes TM 


Ec CI 4 

4s the Heat returns, the next ſucceeding 

« Wl © Spring, they all recruit again; and are furniſh- 

ted with freſh Supplies and Verdure: Bur firſt, 

x Wl © thoſe that are Loweſt and Neareſt the Earth, 

t. © Herbs, and they that require a leſſer Degree of . Il 
d © Hear, to raiſe the Water with its Earthy charge 1 
b. into them: Then the Shrubs, and higher Vege- 
1, © cables in their Turns; and laſtly, the Trees. 
nd As the Heat Increaſes, it goes too powerful, 
at and hurries the Matter with too great Rapidity 
p © thro' the finer and more tender Plants: Theſe 
1 ill © therefore go off, and decay; and others that are | 
be more hardy and vigorous, and require a greater i 
of il © ſhare of Heat, ſucceed in their Order. By which | 
he Wl © Mechaniſm, provident Nature furniſhes us with 5 
ia very various and different Entertainment: and 
and what is beſt ſuired ro each Seaſon, all the 
Lear round. Nor is it the Sun, or ordinary 
ac © Emiſſion of the Subterranean Heat only,, that 
but promotes Vegetation; but any other indifferent--. 
elt ly, according to its Power and Degree This 
4 we are taught by our Stoves, hot Beds, c. 
fs i All Heat is of like kind; and wherever is the 
neh fame Cauſe, there will conſtantly be the fame 
ul Effect. There's a Procedure in every Part of 
eſe Nature, that is perfectly Regular and Geome- 

ie /7:cal, if we can but find it out; and the further 
our Searches carry us, the more ſhall we have 
*0ccafion ro admire this, and the better twill 
compenſate out Induſtry. Vid. the Author. 

All which perfectly agrees with our Hypotheſis; 
Which places a Similar Juice, (or Water impreg- 
nted with Terrene, Saline, Sul phurious Particles, 
He.) to that contained in the Pores and Tubes 
of Vegetables, in a Liquid form at their Roots; 
Which being Similar, is eafily forced into them 
y the Preſſure of the Air or Armoſphere, AS the 

8 0 4 = Heat 


8. 


— 


(200) : 

Heat of the Sun, cauſes the Watry Part of F 
Juice in thoſe Pores or Tubes, already' contained 
to Evaporate, and being modified by thoſe ſeve. 
ral Pores, as it paſſes farther; and digeſted by the 
Heat of the Sun, is Aſſimulated into the plant. 
 6thly, As the /therial ox Solar Particles ſtrike 
upon the Skin and enter its Pores, and by thei 
Activity purity the Juices therein contained, and 
cauſe them to take up more room; ſo they pently 
Agirating and Attenuating the Blood and Juices 
they cauſe them to circulate more eaſiè in their 
Veſiels : which being uſeful to the Animal, it 
Liſe depending upon their due Circulation, Cauſe 
that acceptable Senſation in that Organ which 
we call Harmeth; which being more violent is 
Heat; if with ſo much Violence as to'dilacente 
irs Pores, and diſſolve the continuity of its Parti: 
cles, tis Burning or Painful. So that thoſe Im. 
preſſions upon the Senſes that tend to the Promo. 
ting or Continuing the Union betwixt Soul and 
Body are Grateful and Pleaſant: thoſe that tend 
to the Diſſunion of Soul and Body are Ingrate and 
Painful. Its poſſible more may be ſaid upon this 
Head, but I ſhall proceed to the Second, and ac- 
count for the Phænomena that reſult from, or ate 
cauſed by the Solar Particles as they are Elaſtic 
and Springy, or capable of being reflected and ex- 
panded always ſuppoling their proper Rotatory 


* n . « 2 
otion to be continued. | 
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gift, Theſe Elaſtic and Expen/tve Particles be- 
i Wire darted from the Body of the Sun, in right 
ines, or ſomewhat RefraQed by the Air ; and nu- 
e rerouſly and violently entring the Iunicles of the 
Wie, by their Expanſiye Power and Rotatory Mo- 
re Wien do agitate and dilate the Humours therein 
ir Meontained ; and beat upon the moſt ſenfible Tuni- 
e of the Eye called the Retina, which communi- 
ly Whates the Impreſſion to the Spirits ( thoſe quick 
5 Wieſſengers of the Soul,) in the Optic Nerves, 
11 Which makes ſuch an Alteration in that Senſor: 
ts Wn, which being obſerved cauſes the Phanta/ie of 
ſs Lucid Body in the Senrzent. N 
ch 2d, As the Solar Particles. are darted from 
is Ie Sun, ſo they are capable of being Reflected 
tc rom any Body they fall upon (as has bin ſhew'd 
ni. Wefore, and the cauſe why) and if they fall upon 
m. Body whoſe Superficial Particles are Solid, Flat 
0. hid Homogenious, they will be Reflefted back 
nd Nein to the Eye (if it be placed in their Line) 
n the ſame manner that they fell upon that Bo- 
nd Wy; or as they would have done if the Eye had 
his in in the place of that Body; and becauſe they 

nter the Eye in the ſame manner, they will cauſe 
are Ie ſame Alteration in that Organ: which being 
ftic Wo repreſented. by the Spirits to the Soul, wil 
ex- {aſe the ſame Phantaſie of a Lucid Body in the 
ory entient, and thus 1 are Reflected from a Po- 

bed Metalic Speculum, or from the Foyl of a 

I ocking Glaſs. And this is the cauſe why we ſee 
— Wcexa0 Lineaments of the Face in the Glaſs,v;z. 
© {cauſe the Rays that reſult from every Particle of 

e Face to the Glaſs, are Reflected back exactly 
ue ſame manner from the Glaſs to the Eye; 
wint Wd conſequently affect the Sentient in the ſame 
Fot anner as they. would have done, if the Eye of 
& Sntient had bin in the place of the Glaſs, . 
Mm 4 of by bs „ ** RY a ” , "i 5 - But ; 


— 


0 


" $47 
\ = 
47-5 
* * 
o ond * 


flected with Diverge ; the Solar Particles being 


1 1 
But if the compound Farticles in the Superficial By 
of the Body, Are Diſſimilar,  fome_ Flat, ſome Refle 
Concave, ſome Convex, ſome Acute, others Nd 
riouſly compounded of all theſe; as in the Figur 
Suppoſe A the Eye, B the Sun, C D the Super 
cies of a Body, in which e is a Concave Partich 
(or the ſmalleſt diſtinQ Part in the Superhicies, 


the compound Body,) from whence the Sola 
Rays being Reflected will Converge: f a Convex 
Particle, from whence the Solar Rays being Re 


Reflected from a Convex, or Concave in the ſame 
Line as they would from the Tangent. of that 
Convex. or Concave ; the Obliquity of the Cov 
vex or Concave being equal to rhe Obliquity of rent 
the Tangent of the Convex or Concave.: g pre 
being Flat or Plain Particles of the Body, wil A 
Reflect the Rays of the Sun to the Eye in Faralld bes 
Lines: i being Acute, the Rays will fall on is Par 
ſides Obliquely, and confequentiy they will bez Fro 
Obliquely Reflelted in an Angle equal to the Ang Par 
of Incidence : k being Acute, Concave and Con. Fig 
vex, will have the Affections of all of then: en 
is Convex on one fide, and Concave on the other; ¶ He 
by which the Rays Reflected on one fide, would I ne 
Diverge, on the other n and both Ov I the 
* in a way different from that of B . 
FV 2 


8 „ ne 
By which 'tis evident, that the Solar Rayes 
Refleted from fuch a Body would yarioully, 
and confuſedly croſs each other; and many of 
the Etherial Particles that fell upon it, would 
be ſo Obliquely Reflected, and thereby ſcattered 
gs never to come near the Eye. Wherefore, Firſt, 
They cannot enter the Eye in the ſame Numbers 
25 they would from a Looking:Glaſs ; where the 
me are Reflected back in Parallel Lines that 
fill upon it: and therefore they cannot affect the 
dye with ſo much Force. Nor, 2d/y, In the fame 
manner, becauſe they confuſedly croſs each 
other; ſo that the Ray, that would affect the 


Concave, falls upon the left fide of the Eye, 
and Affects it at 1; ſo on the contrary. 


Jar And becauſe the Etherial Particles are thus ir- 


ver regularly or confuſedly Reflefed from the Super- 
Re MM ficies of ſuch a Body, they will enter the Tuni- 
ing cles of the Eye, and be Refs 
mM Humour in. a different Manner, and with leſs 
hit Torce; and entering it thus differently, will dif- 


on WM ferently Affect it, and conſequently make a diffe- 


ol ent Alteration in the Sentient, which we there- 
bre give a diſtin Name to, and call it Colour. 
vil And, 2dly, Becauſe all the Species of Vegera- 
Hel les, Animals, and Minerals conſiſt of different 
i Particles, and have different Modifications, and 
be kroportions in their Compoſitions; therefore the 
gle WM Farticles in their Superficies will be differently 
ai figured, and the Sun-Beams from thence diffe- 
ently Reflected, which being received into the 


et; He, will differently Affect the Spirits in the Op- 
ald I ne Nerves, whoſe Buſineſs it is, to repreſent to 


Ob the Soul Impreſſions, different: as they are made. 
the Which becauſe it can diſtinguiſh, it gives divers 


ght fide of the Eye at u, if it were RefleQed 
from a Plain or Flat, being Reflected from a 


alled by theChriftaline 
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ularly Reflected, from the Particles in the $y, 


J.  — Pop 
Names to, and calls this Red, that Blue, another 
Green, &c. So that the Calbur of Things ſeems 
to be nothing elſe but Light Partially and Irs 


perficies of Bodies : which as they have Power 
by reaſon of their + yo ap Reflett more or leß 
ſo they more or leis Affect the Eye; and then 
fore cauſe the Phantaſie of a Lighter or Darker 
Colour, or more or leſs approaching to Lucid, 2 
the Light by them is more or leſs ſcattered. 
This ſeems confirmed by many Experiments; 
Firſt, If you ſet your ſelf ſo as to ſee the Image 
of the Sun upon Glaſs Windows, Water, &. 
and place any Opake. Body betwixt your E 1 
and that Illuminared Point, ſo as to let but fen 


of the ſcattering Rays of Light fall from thence 


on the Eye, they will appear Coloured like the 
Rainbow, and the Colours will be Lighter «MF - 
Darker, as you admit more or fewer Lucid Pa. I 
a, v 
24ly, If you look thro' the Wings of Birds, x 
of the Lark, Woodcock, &c. or Black Silk at the 
Sun, Fire, Candle, or any other very Luminous 
Body, you will ſee the Colours of the Rainbom; 
the Luminous Particles being but partially ad- 
—_— _— _ or ner . 5 1 15 
_ "© 3dly, If you look long upon any Luminous bo 
a7 and then turn away — Eye, and Wink 
vou will ſeem to ſee the Object, firſt of a Light Y 
' Yellow; afterwards Red, then Crimſon, after 
wards Purple, or of a Dark Green, and ſo datk 
er and darker, as the Impreſſion is greater or kl 
fer, that is, as the Eye is affected with a greatef 
., lefſer Number of Lucid Particles 
But here I again: find, that Great Author M.. 
Newton, ſetting up a different Hypotheſit from 
mine; and ſeeming to prove it by Undouhr 


„F 
Demonſtrations, an Abſtrac of which was com- 
municated to me by my Worthy and Ingenious 
Friend Mr. 7ohn Perks, Governour of Mr. Foley's 
Hoſpital at OI Swinford; and is as follows. 


J. Light conſiſts of an infinite Number of Rays 
Right lined, and Parallel; but 
of Different Degrees of Re- Newtons Op- 
frangibility , when meeting . 3 
with a different Medium. . 45d bag. 18. 
ferent Degree of Refrangibili - 2. Pag. 22. 
ty, when ſo Refratted, ap- 9 
pears to the Eye of à different Colour, |, 
III. The leaſt Refrangible Rays, appear of a 
deep Scarlet, the moſt Refrangible appear 
cok aViolet Blue, the intermediate proceed 
ing from Scarlet to Iellowiſb, then to light 
Green, nad ſo ro , 1 ot 
IV. The Colours ariſing from the different Re- 
Ffrlrangibility of Light, are not only the more 
noted Colours of Red, Tellow, Green, Blue, 
bur alſo all the intermediate Degrees of Red 
to Tellom, of Nllou to Green, &c. differing 
as the Degrees of Sound from Grave to A- 
cute, in which there are not only the Notes 
of common Denomination, but alſo indefi- 
nite intermediate Degrees of Sound, which 
are as different Sounds as the other. 
V. Whiteneſs ( ſuch as the Sun's Light ap- 
rs) containing all theſe Degrees of Re- 
rangibilicy, is conſequently made up of all 
the above mentioned Colours. 3 
VI. Simple or Homogenial Colours are ſuch 
as are produced by Homogenial Light, or 
Rays, that have the ſame Degree of Refran- 
gibility; and mixt Colours are ſuch, as are 
| 5 * pro- 


5 4 * 
— by Rays of ankert Refrangibl Ray 


VII. 8 of the ſame Refrangibility produefiMir G 
the ſame Colour, which Colour is not alt. fall 
rable by repeated RefraQions, only mad be 
more ſtrong or faint as the Rays are unitel mov 
or ſca — 

VIII. All Bodies appear of this or that Colon 
according as their Surfaces. ate adapted ty 
Reflect only the Rays of ſuch a Colour, « 
(atleaſt) in more pig than the reſt 


Fig Experiment for. Conformation of the moy 
1780 | foregoing Doctrine. T 


The great Exmeritvent on which Mr. * Cole 
grounds his Doctrine, (and which he calls Ext 
rimentum Crucis) is after this manner: B E andlite ( 

* G, 8 2 Boards about four or five Tamhſlte 

* in each of them a little roui lac 
: Hole ar? at Dan of about 5 of an Inch Diameter Mac. 


f ws, 10 > 84 
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Newton; Opt; A E C is a Priſm expoſed to the be! 
1 2 5 Sun, K L. is another Priſm, whoſt Woun 
* nr. 3" fideI K is near Parallel to "the fa 


BCof the other, and receiving tht 
* 
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( 267 ) 
il Rays D U. Refracts them to fall o on a ont MN. 
The Colours will fall from H to O on the Boord 
ar G: let one only Colour ( ſuppoſe ®he Blue) 
all on the Hole H, and it will be Refracted by 
the Priſm IKL to fall (ſuppoſe) at M, then 
move the Glaſs A B C about its Ax ſo as to pring 
mother Colour, ſuppoſe the Red at O to the Hole 
H, and it will by the Glaſs I K L be Refracted 
not to M, but another place ( ſuppoſe N) ſome 
Diſtance from the other, and in like manner will 
eich Colour be Refracted to fall in à diffe- 
rent place, tho the Glaſs 1 K * be held un- 
moved.. _ 

This Experiment proves the different R al 
pibility of the Rays of Light, and that different 
Colours do thence ariſe. 

For the Holes D and H being fixt, and alſo 
the Glaſs IK L, tis plain, that the Rays have a 
like Incidence on the Glaſs I K IL. but the different 
Places where they fall on the Pa per, as AM, .N, 


» W- 


RL; and the Eye diſcovers a different Colour, 
xcording to the different places on which the 
the Rays fall, which demonſtrates the F unda · 
mental Doctrine of the Theory. 5 | 
Mr. Newton directs this to be done in a dark 
Room, where, no doubt, all will appear more 
at and lively. My Tryal (for want of Con- 
eniencies) was in an open Room, but it ſucceed- 
d well enough to ſatisſie me of the Trutn. 
tle obſerves, that the oblong Image of Colours 
0 will; be about five times its breadth, which 
alſo ſhews the different Refrangibility 'of the 
be Rays, otherwiſe the ne e be paar 
* as the Hole D is <ISSO0A | {Q 3; 'T, 


Us. + 
— 3 


. 


; the 
hoſe 
fide 


> the 


Nc. ſhew a Different Refraction 1 'the Glad! 


(208) 
1 
Being in a convenient Room whete the su WY 
ſhines thro? a Hole or open Caſement, turn your fra 


Back towards the Sun, and hold the one end of 
the Priſm fo to your Eye, that the Sun may ſhine 
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e& Light. — PE SOT 4 
21 reaſon of this Appearance is this: the Pa 


Theſe Colours being viewed by the Eye at E, the 
Rays come back (near) the ſame way they 
went, and are therefore in like manner united at 
the Eye, as they were in their Incidence from the 
Sun, and conſequently have the ſame Appearance 
(bite) as the Light itſelf. The place when 
the Spot of Light Appears to the Eye at &, when 
the Rays would have fallen, had they not bu 
intercepted, and of a bigneſs according to Lo 


| 


At. 


LE LG 
light falls upon the Glaſs, whereas the Coloured 
Image b y 7 will appear four or five times longer, 


Il 


fratted Rays. | 
ff : 


Third Experiment. 


| ABC, isthe Priſm, upon one of whoſe ſides 


Opt. Fi & 
6.99. 


de dun's Rays D E, they are Refracted and car- 
lied (in Colours) towards H I. 


4 


ylich being made to converge by: the Glaſs, «te 
fill be united in O, the Focus of the Glaſs. Y 


the Colours are united, and the little Spot at 


| will be perfect 1 5 or Whiteneſs: but if the 
aper K J, be held farther or nearer (as at M or 


tt be clear White, but inclining to the remaining 
dlours, If the Blue be wanting, the White will be 


e wanting, the White will be ſome what Bluiſn: 
d if only one Colour * let come to the Lens, 


57 


yy reaſon of the ſcartering of the differently Re- 


s put a Paſt board, Thick. Paper, &c. with a 
Iitle round Hole at E, which being expoſed to 


Nen ton. 


— 


His a Lens (or Convex Magnifying Glaſs) 
road enough to receive all the coloured Rays, 


Hold a piece of Paper K / in the Focus, where 


\ 


) the Colours will appear. If any of the Co- 
urs be intercepted,as at P, the Light near O will 


ewhat Reddiſli or Fleſh- Colour; and ifthe Red - | 


that 
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„ 
that Colour without Alteration, will be transfer 
red to the Paper KJ. bs 
This Experiment ſhews, ( 1.) That all the 
Colours being united make Light or Whitenck 

(2. That it any Original Colour be wanting, 
the White will not be pure. (3.) That a Sim. 
ple Colour is not alterable by tarther Refragi- 
ons; which alſo will appear if another Priſm be 


put at O. 
Fourth Experiment. : 


Let 4 BG A, be a piece of fine Silk of ; 
lively Scarlet Colour, whoſe Edges 4 B and GH 


_ © Kewt. Opt. 


pag. 13. Exp. A 
Ts Me 34 f 1 [ 
Hg. 2 E 4 , 
ALD * 


are ſtrait, Parallel, and ſmooth; let C DEI 
be another piece of Violet Blue Silk, like an 
equal to the other. 5 
Let them be placed as in a the Figure upo 
Tome Black Cloth or Door, with their Edges i 
a Strait Line. View them thro' a Priſm at 1 
bour two or three Yards diſtance. The Ax of the 
Priſm being parallel to the Poſition of the Sil 
So will the Blue piece C F, appear lower tha 
the other, ( viz.) as in c def. The Reaſon « 
which appearance is, that Blue is more.Retrang 
ble than Red. This will more fully appear, 
inſtead of the Blue Silk C F, thefe be let in i 
place of C F, the Blue Rays from another Prilt 
(the other Colours being intercepred by a Paph 


with 
f th 


Col 
ards 
of 


0 | - 5 C 211 ) 


fthe Silk A H, and the Blue Square C F be 
jewed thro' a Priſm, as befote, the Blue will 


5 ppear far below, as at K L, this being a more 
ect Blue chan any Silk can be of: | 
f Fifth Experiment Y 
be 


Let M N be the Black Cover of a Book, Papet 
oloured Black, c. upon which lay in a ſtrait 
ine, 5 or 6 little Squares of White Paper; a- 


D 


othe Ax of the Priſm, and about two Feet di- 


Ul 


M 1 3 


S . 
1 
|| _ 
Fn) 


Colours proceeding from every Square, to- 


nds the next nearer you, the Colours arifing 


"% 


3 —— rv. een ene ethe AcDat> - Oewn—_—_— = EE ——_—_ 


vith a ſquare Hole for the Blue to paſs thro”. )- 


out the bigneſs and ar the diſtance, as in the 
jure, firſt Column. View theſe thro? a Priſm; 
as that the Row of little Squares have its one 
id towards you, or be in a Plain perpendicular 


ant from the Glaſs; ſo will you ſee a Stream 


t of each White Square: Move theſe Squares 
e nearer 
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. (212) 
nearer to one another, or put others between Ml ins 
them, as in the ſecond Column, , ( ſtill keep. 2s 
ing them in a Strait Line,) and you will { M Th 
as they come nearer, that the Colours mixing one Ml Pa 
with another, will alter, approaching nearer o me 
White, till the Squares touch: And then all th: Ml þ 
Colours being perfectly Mixt, they produce M its 
Whiteneſs, and appear as in the third Column, 2 
a White Line, only ragg'd with Red at the Toy, Ml and 
and Blue at the bottom, there being no other Ml con 

Colours coming from above to mix with the up- W. 
permoſt Red, nor any Colours below the Blue fam 
at bottom for it to mix wit. : far 

If you turn the Paper M N, aſide a little fon ces 
its Perpendicularity to the Glaſs, the third Co. - 1 
lumn, which before appeared White, will all z; that 

pear in Colours ariſing out of the White zu cul. 
| 8 towards you, they being always in and 
Plain Perpendicular to the Axis of the Priſm, um 

From this Experiment, and the foregoing Do, ſuck 
Etrine, we have the Reaſon why a Sheer of Whit 
- Paper, Cc. appears Coloured only atahe Edge; 
For there only the Colours want others 0 


mix with them: In the Middle, taking any Poi 5 
the ſeveral Colours from ſo many other Poins Spot 
meet there and make White; for Inſtance, - Mohi 
Let 77 be any little Particle in the Middle i 0 
. RT Rs the 
9 = 
3 Rv : 1 Blue 
J ie * * pear 

. SH =. 1 DR 
g > MLSTVX 2 becz 
. 7 E | | ours 


a White Surface, whoſe other Colours 30 


U 


(Ca) 
ing towards B leave the Particle 7 7 its ſelf Red, 
15 the Squares will do in the laſt Experiment. 
The Yellow of the Particle y y, the Green of the 
ne MI Particle g g, the Blue of the Particle 55, do all 
to meet on the Particle 7 7, which is Red. (For if 
th: MY þ were a White Particle, and all Black about it, 
ace its Blue Colour would by ſeen upon y; and if 
gg were another, its Blue would be below 7 7, 
op, and its Green upon it, Qc.) and ſo there being a 
her I concurrence of all the Colours that make up 
up-. White, it conſequently appears White. The 
luc i fame may be ſaid of any other Particle lying ſo 
far from the Edges, as to have the other Parti- 
om cles between to tranſmit their Colours. 
Co. - It a Square Paper be held fo Strait before you, 
ap that the two Side Edges, be in a Plain Perpendi- 
and cular to the Axis of the Glaſs, they will be White, 
in {Wand no Colours appear but at the top and bot- 
om, the Streaming of the Colours, being in 
ſuch a Perpendicular Plain; as may be obſery- 
el by looking at any White Spot thro? the Glaſs, 
and then turning it a little obliquely to the Hori- 
z0n, or one end higher than the other. , 
do in the Poſition of the Glaſs D E, the White 
dpot aſcends its Colours towards 5 ; and in the 
Pofition FG, the Colour ſtream from à to c. If 
a Black Spot as A, upon a Paper, be viewed thro? 
the Priſm, the top will have Green and Blue up- 
on it, and under the lower part will appear Red 
and Yellow ; The Reaſon-of which is, that the 
Blue comes from the White above ir, and ap- 
pears on the Black, there being no other Colours 
to mix with it - The Red appears under the Spot, 
becauſe the Black Spot tranſmits no other Co- 
lours to mix with the Red. bs 
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Sixth Experiment. 


Hold the Priſm ſo to the Sun, as that the Co 
lours may appear upon a large Plain Wall, x 
at A B, turn the Priſm ſwiftly about its Axis { 
as that the Coleurs may move. ſwiftly up an 
down, as from B to C. So will there appear nf 
Colour diſtinQ, but a faint White Streak be 
tween B and C, which ſo appears, becauſe h 
the ſwiftneſs of the Motion, the ſeveral Coloun 
are confounded, and mixed, and therefore i 
pear White. Then move the Glaſs in ſuch 1 
manner, that the Colours may move fide way 
and Swiftly as from B, to D, in which Caſe th 
Colours will not diſappear, but make a ſort« 
_ _ Lift of ſeveral Colours, becauſe they are nc 

mixt to make Whiteneſs, but each Colour key 


* 


in its own Line. 


Seventh Experiment. — 
In a dark Room, having a little Hole for ti mol 


1 


9 2 f 19 . gi , | 
avs to come 1 l Triſm to ti 
c 


—— — 


8 oo 
Hole, ſo as that the Colours may appear upon 


a Wall. Hold a quantity of Salt, Powder Blue, 
or Blue Silk in the Colours ſeverally, and it 


will appear clear of the Colour of the Rays that 


falls upon it, (viz) Red, while the Red Light 


falls upon ir, and Yellow while the Yellow 


Light falls upon it; but of all the Colours, 
twill moſt ſtrongly affect the Blue, the Surface 
being moſt diſpoſed to Reflect thoſe Rays, Oc. 
Then View a quantity of Vermilion, or a little 
piece of Scarlet-Silſ in the Blue Light, and *twill 
appear Blue, and Green in Green Light ; but of all 
the Colours, *rwill moſt ſtrongly reflect the Scar- 


ler Rays, and appear Gdeepeli of that Colour. 


This Experiment confirms the Eighth Propoſition, 
That Bodies appear of the Colours of thoſe Rays, 
that are moſt plentifully Reflefed from the Body to 
the Eye. | | | 2 


From the Firſt of theſe Experiments "tiSgrant- 


ed, that the Rays are differently Refracted; but 

this does not proceed from any difference of 
Kefrangibility, that is in the Rays themſelves, 
but from the different Angle of Incidence, and 
different Refraction, that they meet with in the 
different parts of Glaſs: Some parts of the 
Glaſs being more Pervious or Tranſparent than 


others, or the Sides than the dead Edges, that 


are ground off ſo as to make them Opake; by 
which the Rays that fall upon them are ſcatter- 


ed, and hindered from entering the Pores of 


the Glaſs, and therefore the Light neareſt that 
part will be moſt leſſened, and conſequently 
make the darkeſt Colour; which becauſe ir hap- 


pens to be from the moſt Acute Angle, will be 


alſo moſt RefraQed; and therefore make the 
moſt Refracted darkeſt or Blue Colour: Thoſe 
that fall next to theſe being leſs ſcattered or 


T4 - 2 


fo _ 
* 


. | 
| ſhaded by thoſe Edges, make a Lighter or Green 


Colour : Thoſe that fall fartheſt off, upon the «sf 
thickeſt Part of the Glaſs, being leaſt diminiſhed que 
and leaſt Refracted, make the lighteſt or Red Co. pot 
lour; tho' there are ſometimes intermediate Co." Ml mo! 
lours, that ſometimes ſeem Lighter than this, Ml for: 
ſome of the Rays of this being loſt in the op: iss! 
poſite dead Edge. con: 
As ſuppoſe the Figure to be a Priſm, whoſe fon 
Angle 7, is fully expoſed to the Sun 8, tis MK 
plain that the Space berwixt 1 and 2, will be he] 


more ſhadow'd by the Dead Edge at the An. NH 
gle 1, than the Space betwixt 2 and 3, and this Mite | 
more than the Space betwixt 3 and 4, and conſe. Whit 
quently the Colour that reſults from the Re Mb 1 


Od 


TBE . 4 IR 
5 Al De 


fradted Rays that fall in the ſpace betwixt 1 and 
2, will be darker than thoſe that fall in the Space 
betwixt 2 and 3, and theſe than thoſe that fall be- 

' twixt3 and 4, (tho ſome of theſe being ſcatter: 
ed or obſorbed within the Glaſs by the dead Edge 

| at the Angle 4, make it appear leſs Luminous 
at c, than ſome of the intermediate Colours.) 
2d, Tis plain that in the Figure, in Mr. New fte 


2 


>. 
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F 
ors firſt Experiment, 4 D Q makes a more A- | 
cute Angle, than 5 DQ or 6 D Q, and conſe- 8 
| MW cuently the Angle 1D Q, ( which bears a pro- 

tion to the Angle of. Incidence, ) will be 
more Acute than 2 DQor 3 DQ; and there- 
fore if the Priſm A B C, be ſo far turned upon 
its Axis, as to bring the Ray 6 D, to 7 D, and 
conſequently the Ray 3 D to the Ray 2 D, and | 
from thence thro' the Hole H, to the Priſm =o 
IKL, the Ray 3 D, will not be Refracted by — ny 
the Priſin I K L, to M, but to N; becauſe the Ray 0 
NH proceeds from the Ray 6 D, which makes 
the more Obtuſe Angle of Incidence 6 DQ, to 
which the Angle NH G bears a proportion, and 
o 1D Q, ro 4D Q: which does not proceed 
from any difference in Colour or Refrangibility in 
the Rays of Light, but from the different In- 
dination of the Rays, by which they are diffe- 
ntly Reflefed or Refratted. D . 
For if the Rays themſelves have different: Co- 
lours, they muſt proceed in different Colours 
om the Sun, in the ſame manner that they 
jall upon the Glaſs, which is Stratum Super 
Stratum, or a Layer or Row of Red, another of 
een, another of Blue as they are Refrafed from 
e Priſm: for every part of Glaſs is Glafs, and 
8 Particles and Pores are Uniform, and the 
me in one part as the other, and therefore ca 
take no diverſity, but will ſuffer the R 


tn, or Blue Rays to yen them, as well 
ce one part as another, if they fall upon it; the 
be- ares and Particles in the Surface being the ſame 
er- to Figure and Magnitude, in the thickeſt as in 
ge le thinneſt part of it, and therefore can have no 
"us {Water an aptitude to receive, or refle& one Co- 
) Meu than another, or to ſeparate one Colour from 
e reſt, more in the thickeſt than in the W 


nt of the Glaſs, 


a $. 18 ) 
And if they do proceed thus in Rows from the 


Sun, as we ſee they are Refracted from the 


Priſm, all Bodies that have uniform Pores ot 
Particles in their Superficies, (as moſt Bodies 
ha ve Pores uniform in all its Parts to them. 
ſelves,) muſt appear Striped, as we ſee thoſe 
that receive their Colour from the Rays Re. 
fracted from the Priſm do: For different Co 
lours Reflected from the ſame ſort of Particle, 
cannot make the ſame Alteration, or Idea in the 
Organ of Sight. Beſides if theſe Colours ſhould 
proceed from the Sun in Rows or Stripes, as we 
fee them from the Priſn, it would be difficult ty 

ive a Reaſon why the Blue or moſt Refrangible 

ays of Light always fall upon the rhickeſt par 
of the Glaſs ; the Red or leaſt Refrangible 
Particles upon the rhinneſt ; the Green, on inter: 
mediate Parts of the Glaſs : tho* you move it to 
the right Hand or left, higher or lower on pur: 
poſe. Wherefore tis evident that the different 
Colours are not in the Rays themſelves, but 1. 


ſult from the different Refraction, and diffipation ih 


of the Solar Particles, as they paſs thro' the 
' Glaſs, and if fo, His Great Experiment, which He 
calls Expertmentum Crucis, proves nothing. 

His Second Experiment makes directly b. us; 
for the Ray's of Light that fall upon the Glas 
at e, and by it are ſo ſcattered, leſſened, and 
differently Refracted, as to take up four or five 
times as much ſpace betwixt b and 7, as they did 
at e, being Reflected thus confuſedly, ſcattered, 
and leſſened, (all the Light that falls upon th 
Glaſs, being not Refracted, but part of it glanc: 
ing from the flat ſides, is Reflected into thoſe 
two White or Lucid Spots we ſee at a diſtance 
from the Colours, ) from b yr to the Eye, mult 
. cquſe an Alteration in that Organ, different — 

a ä . d W 


ns" 
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what they would have done, if the Eye had bin 
placed inſtead of the Glaſs at e; and if they 
then cauſed the Fancy of a Lucid Body at e, 
they muſt cauſe the Phantaſie or Idea of Colour 
ar 7, they appearing different to the Eye from 
hence, which difference we call Colour. 

But if we look thro? the Glaſs at e, upon the 
Colours 5 y 7, thoſe Rays coming back the 
fame way they went, will be again united by rhe 
Glaſs at the Eye, and will enter it in the ſame 
manner, and with the ſame Force at e, as they 
would have done if the Glaſs had bin away, 
and they had rhere tall upon the Eye ; and con- 
ſequently cauſe the ſame alterarion in that Or- 
gan, or Fancy of a Lucid Body, or Spot of Light 
of the- ſame bigneſs, ( or not much different ) 
from that which fell upon the Glaſs. . 

Which will appear to the Eye, being there 
placed in a right Line with de, as 3 
at g, becauſe they are Refracted or Max.. J. 


proceed from the Glaſs to the Eye - Þ 12 fig. 3. 


in that Line. 

The Third Experiment proves what we have 
ſaid before, that Light ſcattered is Colour, or 
the Rays of Light de, falling upon the Glaſs 
ABC, and by it being ſcattered ſo as to take up 
tive er as much Space at I H, will there at- 
fect the Eye in a manner different from what it 
did at E; but being again collected by the Lenti- 
cular Glaſs I H, into the ſame compaſs they were 
at E, upon the Paper K L, held at the Focus O, 
they will there again have the ſame Force, and 
Aﬀte&t the Organ of Sight in the ſame manner 
as they did at E, and conſequently cauſe the 
lame Idea or Fancy of a Lucid Body; and is no 
more than ab Ee - cab. e 


Bar 


1 
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But if the Paper K L be held nearer or farther 
off, (as at M or N,) the Colours will appear 
but lighter or darker, that is, fainter or ſtronger 
as they are nearer to the Lens IT H, or farther 
from the Focus O, that is, as the Rays are more 
or leſs diſperſed. If the Blue or Red are inter. 
cepred, 4 of the Luminous Rays will be inter. 
cepted, and conſequently it cannot be ſuppoſe 
that the remainder ſhould Affect the Eye with 
the ſame Force, or in the ſame manner as the 
whole, except they are more collected or nearer 
the true Focus ;, and then I could never find; but 
if they were numerous enough to cover the Lens 
bur in the true Point of Convergency they 
would be perfect Lucid, as if all had bin col. 
lected. 5 | 
If the Red and Green, or Green and Blew Co. 
lours be intercepted, ' ; of the Luminous Rays 
will be intercepted; and then the remainder will 


be ſo few, and will fall upon the Lens in ſuch wh 
a manner, that they cannot all be collected into real 


a Point, but ſome by a good thick Glaſs may, 
and thoſe will appear Lucid, tho? in a Point no | 
bigger than à Pin's-Head. This will apperr 531 
much more plain in a Green Lens, ( as ſuppoſea W 
Spectacle or Reading-Glaſs, ) thro? which all the h 
Solar Rayes will appear upon a Paper iy peꝛr to b 
it, of a Greeniſh Colour; but in the Point of T 
Concourſe perfect Lucid. The Green Colour in the 
the Glaſs, I conceive: proceeds from its having f 
its direct Pores obſtructed, ſo that the Solarfiſ*& 
Rays in their paſſage thro? it, are ſcatteted, 
and poſſibly ſome of them Totally hindered: oN 
( which ſeemsprobable, becauſe they will not ea \ 
fily Burn,) by which they appear of a different 
Colour from thoſe” that - paſs without any le = 


thro' a clear Glaſs; and not becauſe that Glaſs _ 
F | * obs DoWe 


move the Glaſs ſo as to make the White Spot 


6210) 
power only to ſeparate the Green Rays of Light, 
(as Mr. Newton would ſeem to have it:) For if 
ſo, how comes the Rays that have paſſed the 
Green Lenticular Glaſs a b, and are Green at 
ed, to change their Colour in paſſing to e the 
Focus, and there to appear Luminous upon the 
{ame White Paper that they appeared Greeniſh 


2 / 


on before at c d: And if they proceed to fe, f 
where they are again Scattered, they will again 
eaſſume their Greeniſh Colour: and again if you 


in the Focus at e, to fall upon the Black Spot at 
þ; how come they to appear there Coloured in- 
dining to Orange? If you ſay at h, it wants the 
White at e to make it Luminous, how comes it 
to be Green at cd, when it has that White? 

The true Reaſon ſeems to be, becauſe at cd 
the Solar Particles are ſcattered, at e again col- 
led, at h abſorbed, or ar leaſt ſo obliquely Re- 
lected as not again to affect the Eye, which 
latter probably is the cauſe of Blackneſs : As ſeems 
to be confirmed by that Microſcopic Experiment 
of Mr. Hook, Where he obſerves that a Cole is 
extreamly Porous, above any thing that he could 
meet with, which made him very well conclude, . 
that the Light which is RefleQed from more con- 

os, | tinuous 
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tinuous Bodies, was loſt in thoſe Potes, and 
therefore the Cole appears Black. 

The Reaſon why the Blue Silk being viewed 
thro? a Priſn, in the Fourth Experiment, appears 
lower than the Red, is not, I conceive, becauſe 
the Blue Rays are more Refrangib/e than the Ret, 
but becauſe they are Refracted from a more 75 

Acute Angle than the Red, (as I have ſhey: 

ed in the firſt Experiment:) and therefore fall 

upon a different part. of the Priſu, and pro: 
ceed from ir to the Eye in a different Line, and 
conſequently ſeems ro be in a different place, 
or lower; as the RefraQed Colours b y r, in the 
ſecond he arts ſeem to be in g, becauſe the 
way that they proceed from the Glaſs to the Eye, 
is ina right Line with g. 5 ai 
The Fifth Experiment, ſhews ( as the reſt,) Pri 
that Light ſcattered is Colour, thus the Light j 

Refratted from each White * falling up 
on the Priſm, and by it being ſcartered, appears 
to the Eye in Colours proceeding from the 
Square, and taking up ſo much more Room, as | 
to extend it ſelf over. the intermediate Space 
betwixt each Square, upon which intermediate 
Space, being darker they eaſily appear . But if Nut 
thoſe intermediate Colours fall upon a Spet e tte! 
qually Lucid, with the Spot from whence they the 
aroſe, the defects of thoſe ſcattered Rays, being oued 
overcome or ſupplied by the Lucid will diſapy W... 


5 | 
og here the next Square Spot being equally Wl... 
Lucid with that from whence thoſeColours aroſe, 
if moved up to the other, in that intermediate Wh, 
Space where the Colours fall, cannot be ſuppoſed Wy. 
to be made more dark, by having ſome of the o Hproy 
ther Rays caſt upon it; and therefore if all the bean 

intermediate Spaces, are all filled up with 15 
5 equa 
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wally Light, they muſt all remain ſo; becauſe, 
har one looſes by having its Luminous Rays ſcat- 
ered by the Pr:/m, falls upon the other, and 
herefore taken alrogether, they will be the ſame ; 
he ends being only ragg'd with Colours, becauſe 
here it being darker, the ſcattered Rays will be 
leſlened, and therefore appear Coloured. 

If you turn the Paper M N, aſide a little from 
cs Perpendicularity to the Glaſs, the third Co- 
lumn which before appeared White, will ap- 
ear in Colours; becauſe the Rays reflected 
from the White to the Priſin, are by it ſcatter- 
xd towards you, ſo as to ſeem to extend them- 
elves over the Black, and appear in Colours, 
hich is always in a plain Perpendicular to the 
Axis of the Glaſs: becauſe that way only, the 


„/ is capable of extending them farther than 
it me White, by variouſly Refracting them. 
5 The Sixth, as far as I can make the Experi- 


nent, ſeems to be a miſtake; for which way fo- 
xrer you turn the Glaſs, if it be done with Ce- 
erity, the Colour appears very faint and confuſed- 
z' bur yet it does appear, if you turn it no far- 
ther than it will appear, if you turn it ſlowly : 
but if you turn it quite round the Axis ſwiftly, 
the three White Spots of Light that glance from 
the Flat: ſides of the Priſm, will make a conti - 
nued Circle of Light: Not becauſe the Colours 
ae mixt, bur becauſe the Impreſſion made in 
1 the Eye from any Point, will laſt till the Lumi- 
y ꝛous Object comes to the ſame Point again; as 
Fire upon the End of a Stick Swiftly turned a- 
fad bout, will ſeem to make a Circle of Fire, for 

a the ſame reaſon: But if it was as he affirms, it 
proves no more, but that Light ſcattered, ap- 
pears in Colours, but Lucid if again collected. 


The 
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The Seventh Experiment, proves that Bod, 
appear of that Colour that the Rays cauſe, thai bef 
are moſt plentifully Reflected from Similar P. MW ral 
tions and in a Similar Angle, from the Body u fin 
we. „ 1 
The Figure of every Body is repreſented to I B, 
Eye; becauſe the Solar Particles are hindred c 
Reflected from all parts of every Body they fil 
upon, and therefore they will either, being Re: 
flected from all parts of the Body, make an In 
preſſion of every part, and conſequently the F 
gure of every part in the Eye. Or elſe the Ray 
being hindred by all parts of a Body betwixt the 
- Sun, or a Candle and the Eye, will cauſe an 0 
pacity or Shade in the Eye, of the ſame Figur 
of the Body that hinders the Rays from the Eye 
and of no other: As for Example, the Rays Ref 
flected or hindred by a Triangle, will make m 
Triangle, not a Globular Figure of Colour «fv 
Shade in the Eye; becauſe a Triangle is defid 
ent in ſome Parts required to make ir G/obula em 
and where Body is deficient, or where there is nM 
Body, there can be no Reflection, and \ conſe 
quently from thence no Impreſſion; and being if 
Impreſſion, but Triangular, there can be no 5 


ther Figure repreſented to the Eye. Dir 
5 I 
1 33 Wop 
CHA P. XXVI . I: 


 Efradion is the carty ing of the Solar Ray 

| R from Pon vs Line to a Crooked, as the 
paſs from a Rare Medium to a Denſe, aud fron 
à Denſe to a Rare one again. Þ 1 
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EEC COME 
The Solar Rays being Body (as has bin ſnew'd 
before ) muſt find fir Meatus or Pores in the feve- 
ral Bodies thro? which they paſs; bur becauſe we 
find in that Glaſs Parallelogram 4 B CD that 
thoſe Rays that fall upon ir Perpendicular to A 
B, find Perpendicular Pores for their Pailage, as 


bo and f p; and thoſe that fall Obliquely upon 
ny part of the Glaſs, find Oblique Pores thro? 
which they paſs, with a little Variation: as the 
Ray en finds a Paſſage towards , but. with 
ſome little Variation, being Refracted to h: and 
he Ray g o, has an Oblique paſſage towards g, 
but in it is refraCted to 7, and from thence to v: 
and if you turn up any other fide of the Glaſs, 
twill always be the ſame. Hence it appears, 
hat Glaſs and all perſpicuous Bodies mult have 
Direct Pores thro? them all manner of ways, to 
ire Paſſage to the Rays Refleged from all ſorts 
if Objects in all Places and Poſitions. 8 
Now for the better underſtanding of this, *tis 
oper to enquire what ſort of a Body this muſt 
e, and of what ſort of Particles ir muſt conſiſt, 
obe thus modified. And becauſe we find that 
U Fluid Bodies (that have not their Pores re- 
leat with alien Particles) are Perſpicuous, as 
Ether, Air, Water, Spirit, &c. we may con- 
lade that the ſame ſort of Particles are conduc- 


Q „ 
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+» furs of the Atmoſphere being equal to the Pref- 
MF - fure of a Pillar of Mercury of the ſame bigneſs 
of zo Inches long, would keep them ſo together, 
that nothing but a Force equal, ot exceeding that 
preſſure could ſeparate them. 


was in a ſtate of Fluidiry when the ſubtle Fiery 
Particles divided it into Globules and kept them 


theſe cloſed together, ſo that nothing could in- 
tercept, the Aerial Particles by the Activity of 
the Fire being forced quite out from them, and 
the Fiery Particles being too ſubtle to ſtay there: 
and being thus cloſed, they acquire that Degree 


of Firmneſs which we call Britti lene ſs. . 
There are indeed ſome Perſpicuous Bodies that 
ae neither Euid nor Britile; as this Hypothæſis 
ſems to intimate they ſhould be, but are Hecfi. 


be and Yielding, as Horn, T/inglaſe, &c. Tho'l 


muſt confiſt of Globular Particles, yet I conceive 
they may be joined or twiſted together, like a 
Thred turned into the Figure of 8, which being 
dolt and Yielding may be Bended backwards and 
lorward, this way or that; this ſort of Figure 
ing very apt for that. purpoſe :, and this may 
Rirly be ſuppoſed of Horn; which is gradually 
acteaſed, and compoſed of Anima! Fibres ;' and 

Indeed their Figures being ſo eaſily untwiſted and 

185 by Fire, may argue them all to be of 
8 Concludin from theſe Obſervations, that the 
articles of Perſpicuous Bodies are Globulat; for 
ly derter Satisfaction, I torm'd the following ig. of 
Jobular Particles, inrendiog, thereby to imirare a 
WO © 


F 


e But if Watry or Globular Particles ſnou 1 d 
duch ſo that nothing ſhould intervene, the Preſ- 


And this I taketo be the Caſe of Glaſs, which 


aſunder. But as thoſe Fiery Particles receded, - 


muſt grant that theſe, as they are Perſpicuous 


Glaſs - 
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Glaſs Parallelogram, to try whether they would 
roduce a Body that would give me ſome farther 
1 ight into the Nature of 2 and ac- 
cording to my Expectation, I find it a Body exe 
ry- way fit for my Purpoſe, furniſhed with Dj 
rect Pores, all manner of Ways, as ad, a c , 
bd, dec. | Rag 3 
No ſuppoſing Glaſs, and all Perſpicuous 55 
dies, to be compoſed of Globular Particles, an 


futniſhed with Pores like this Fig. and the Sify,” 
Rays to be Bodies (as has bin proved) ſo % 


and Darted from the San with ſo much Fon «a 

that the Angle of Reflexion is equal to the Any 1551 
ol Incidence, it will follow that the Solar Po, 
cles falling upon Globular Bodies, that are Ii 74 ; 


| ſmoot?, and apt for the purpoſe, will bel 
_ HzRted in an Angle equal to the Obliquity of WF, B. 
Tangent at that part of the Curve they fall vi, - 
as ſuppoſe in the following Fig. abc d, to be 40 ole 
bular Body or Particle of Glaſs, E E a Perpt 
cular Ray, f an Oblique Ray falling upon 
Tangent at 7, where tis Reflected from its ki 
Courſe to g, and turns to h, and makes the! 
sle by equal to i 7 &; but the Globule - 


/ 


* 


King too big, we will conſider it as a Point, 
ind ſuppoſe the Ray 27 7 to he the Perpendicu- 
Wir, and then the Sines of the Angle of Incidence 
'r m equal to gr 7, will be equal to 300, and 
be Sine of the Refrafted Angle hn = 193, 
nd the Sine of the Angle of Refration gb = 
0), which is the exact way that the Solar Rays 
aſs from Air thro' Glaſs, as Mr. Mo/ynerx in his 
Prptrica Nova, or Treatiſe of Dioptrics, obſerves, 
Ind demonſtrates ; As in Fig. following, which 
His 575. Tab. 1ſt, Where He ſays, Z x y is 

a Body of Glaſs, % g is Perpendicular to = x, 
eb is a Ray falling on this Glaſs, and the An- 
ple of Inclination or Incidence is hh Abg. 
Kepler tells us, that under 30 Degrees of Incli- 
mation from Air to Glaſs, the Angle of Refratti- 
dc is of the Inclination, therefore the 
Refrafled Angle c bg, is of the Inclination, 


* wherefore we i * the A RENE poor 
© ons, as confirmed by Repler's Miter and 
* uſually retained by molt Optic rirers. : 


Ep Inclination dbg : Refrafed A eb g:: 3:2 
* < Inclination d bg: 
* < Refraclion d be C: Refraffed Angle 112 

But ſuppoſe the Ray cb, to proceed from Glaſs 
to Air, at h, tis Refracted from the Perpendicu- 
lar þ h, and becomes 5 a, here on 1 8 i 
cbg=bbi, and then, | 


4 Incidence vt: Refratted < < h b a:;:2:3 
< Inclination h bi : < Refraftion i ba: :2:1 
< een, ORB? ARES < 921771 
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But the Learned and Ingenious Mr. I/aze 
$ Newton of Cambridge diſcovered by moſt accu- 
fate Experiments; that theſe Proportions of Kep- 
er were not ſufficiently exact, for Des Carles 
bund that Refractions were not to be meaſured 
by the Proportion of Angles, but by the Propor- 
tion of Sines, Vid. His Dioptrics Chap. 2. Sete.7. 
And therefore Mr. Newton applied bhimiclt to 
* diſcover the Proportion of Sines, and found 
that from Air to Glaſs the Sine 2 * or cf, of 
' the Angle of Incidence ab & or dbg,is io the Sine 
ih or cg, of the Refraffed Angle c bg or1bh 
: 300: 193 (or near as 14 to 9.) And on the 
' contrary that from Glaſs to Air, the Sine of < 
Incidence, is to the Sine of the Refratted < :: 
' 193 300, or as 9 to 14, which He has eſta- 
* bliſhed, and is received as the neareſt Proporti- 
don, by all Optic Writers 99 
: Now ſuppoſe in the ſame Figure, à to be an 
t. Elaſtic Solar Particle, falling inclined at b, upon 
1d Wl 2 Globular Particle of Glaſs, hard, ſmooth and 
ut to Reflect it; which Globular Particle, tho? * 
It has Dimenſions, and is abundantly bigger than 
2 the Solar Particle, is yet ſo little as to eſcape our 
7 dur and conſequently to us mult appear as a 
2 Point. i 8 
d, The Solar Particle being Elaſtic, and fall- 
/s Wing upon a Globule hard, ſmooth, Ec. muſt be 
u- RefleQted, | — 1 
183%, Becauſe in Glaſs it meets with Pores eve- 
y way for its Paſſage; and the Angle of Reflex:- 
an is equal to the Axgle of Incidence, it muſt be 
* 3 WiefleQted in Proportion to the Obliquity or Incli- 
i mation of the Tangent of the Curve in that part 
1 i falls upon; and if it falls in an Equa/ Obligui- 
do that at , in the Figure p. 229. it will be Re- 
ut ſeded in an Equal Degree, and make equal Sines, 
WWW and 


* 


3 
and Angles with it, which being in a Penſe Me: 


dium, we call Refrafion. 

And, 4thly, In this it differs from that in Air, 
that *ris longer in paſſing thro* Glaſs than Air, ! 
_ conceive the reaſon is, becauſe the Particles in 


Air being Fluid and Yielding, give way to the 


Solar. Rays. to pals in Right Lines thro? it, but 
the Particies in Glaſs being Hard and Fixt, the 
Sotar Rays are Reflected backward and forwards 
trom Particle ro Particle: Thus — as in Fig.p.228, 
ſuppoſe u, d Ray of Light falling upon the 
Glaſs Globule 7, thence to 7 again, and ſo quite 
thio, and therefore it muſt be longer in paſſing 
thro? ir, than thro Air, where their way is in, or 


4 


near a Right Line. | 
'  5thly, This may be the Reaſon why the Solar 
Particles are moreRetraQed in Glaſs than in Wa- 
ter, and in Water than in Air; becauſe the Par 
ticles in Glaſs being hard and fixt, make the An- 
gle of Reflexion equal to the Angle of Incidence; 
but the Particles in Water, being Fluid, and in 


Motion, by yielding to the ſtroak of the Solar þ 


Particle, cauſe a lets Reſiſtance, and therefore a 
more obtuſe Angle of Reflexion. The Particles 
in Air being more Fluid, Light and Yielding, 
than Water, make ſo ſmall a Reſiſtance, that 
they ſcarce drive them from a Right Line, except 
loaded with Vapours or Exhalations. 
Nc it this be the way that a Ray of Light 
paſſes thro? Glaſs, Fc. it will follow, 1, That 
when the Glaſs is of an equal thickneſs, if the 
Ray falls. Obliquely upon it, and Reflected or 
Retracted from that fide of the Glaſs Globule, 
that is fartheſt from the Axis where it Immerges, 
ic will fall upon, and be Reflected, from that 
fide of the Globule that is next to the Axis, 
where it Emerges, & e contra, as in Fig. p. 228. 
EE i oo TS, Suppoſe 


"out 


' Med 
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f Ec. 
le. Suppoſe m, a Ray of Light falling Inclined 
| pon that fide of the Globular Particle of Glaſs 


ir, that is fartheſt from the Axis o, from whence 
1 Mis RefraQted or Reflected to the contrary fide of 
in Mic Globule 7, and ſo on; tis manifeſt that if 
the lere be an equal number of Particles on both 
ut Iles, if it fall on that fide the Globule i, that is 

he MWartheſt from the Axis o, or middle Perpendicular 


uy, where it Immerges, and 'twill fall on that 


28, ae the Globule 7, that is next the Axis or mid- 
he le Perpendicular Ray, where it Emerges, from 
ite Nrhence twill be RefleQed, or if you had rather 
ng Nefracted to z, and make a Parallel Line to  : 


hich is the way that the Writers in Dioptrics 
bſerve it to pals. | 0 . 

As in following Eg. which is Molyneux s Egg. 
if, where He ſays, © g f is a Ray of Light, falling 
r- nclined on the Glaſs 2 b cd, this Ray coming 


9 ; . = 
e; 8 I 


5 


„ out of a Rare Medium as Air, into a Denſe 
8. Medium as Glaſs, does not proceed on its direct 


5 | 

* Courle- in. a Strait Line towards 2, but at the 
Point of Incidence f, 'tis Bent or Refracted to. 
* wards. its Perpendicular F mn, and becomes the 
Refracted Ray f h. : 91 88 | 
At b is the Point of Incidence again from 
Glaſs a Denſe Medium, to Air a Rare Medium, 
* and in this Paſſage tis Refracted from the Per: 
* pendicular h z ; ſo that inſtead of proceeding 
directly ſtraight in f h , *tis Refracted from 
the Perpendicular h 2, and becomes h E: ſo that 
if the Surface ab be Parallel to the Surface dc, 
the Ray becomes again, as if it had not bin Re. 
: trated, for now h &, runs Parallel og f. 
2dly, Twill follow that if a Ray falls upon a 
Convex Glaſs Parallel to the Axis, it will be 
_ doubly Refracted towards the Axis: firſt in Pro. 
portion to the Obliquity. or Inclinarion of the 
Tangent, wherein it Immerges ; 2d/y, in the ſame 
Proportion, where it Emerges. For where the 
Glaſs is of different Thickneſs, twill come to 
Air firſt on that fide which is thinneſt, and con- 
ſequently be Refracted from thence towards the 
thickeſt part of the Glaſs, which in Convex 


Glaſſes is towards the Axis, in Concave Glaſſes 


fromward the Axis. Wherefore the Solar Rays 
as they fall upon the Firſt, Converge, as they fall 
upon the Second Diverge, Vid Molyneux's: Tab, 
7. Fg. 1. Or the following Fg. in this. 


Where He ſays, in a Double Convex Glaſs a b, 


* of equal or unequal Convexities, let the Cen- 
< tres of the Spherical Surfaces be & and g, c da 
* Ray falling Parallel to the Axis &9 2, and be- 
ing Refrafted at its Ingreſs at d, and at its E. 
* greſs at i, tis required to determine the Poini 
its Concourſe with the Axis at 2, Cc. 


len 


Co. 
Here tis plain, that tho the Ray c d, falls on 
hat fide the Globular Particle of Glaſs d, where 
it Immerges, that is next to the Axis; yet it will 
fall on the ſame fide the Glaſs Globule e, where 
it Emerges, and comes to Air firſt, and conſe. 
quently be Doubly Refracted towards the Axis 
tq2; becauſe the Glaſs is thinner, or conſiſts of 
fewer Globular Particles berwixt d and e, than 
betwixt w and y, and fo Proportionably in all 
Parts of the Glaſs betwixt w, y and 6; and there- 
fore the Solar Ray, muſt come to Air'firſt at the 
Globule e, and be Reflected, or which is all one, 
Refracted from that ide of the Globule e, that ir 
falls upon next the Axis, towards 2, in an Angle 
equal to the Auge of Incidence. For when it 
comes to Air, Will obſerve the Law of Reflexi- 
an in the Air, that is, *twill proceed in a Line, 
that makes an Angle equal to the Angle of Inci- » 
dence ; for the ſame Particle or Ray falling with 
the ſame 'Force, upon the ſame part of a Globu- 
ar Particle of Glaſs, when it comes to Air will 
be Reflected in the ſame manner, as in the open 
Air, or as if it had not bin in the Glaſs at all. 
' 3dly, Becauſe the Convexity of a Lens or 
Burning Glaſs is a Segment of a Circle, there- 
lore the Obliquity, or Inclination from the Axis 
will encreaſe uniformly, and conſequently the 
Solar Rays falling upon the Glaſs, will make the 
Angle of Refraction Ir 9, more or leſs A- 
cute, as they fall nearer to, or farther from the 
Aris of the Glaſs. Thoſe that fall near the Axi 
making an Angle more Obtuſe, the Inclination 
2 there being leſs; Thoſe that fall 
arther off more Acute, as & d g, becauſe the Incli- 
tation is there greater. For which reaſon they 
will all croſs the Axis (after they have bin twice 
elected, near the ſame place; which we * 
ö 0 Co TO O_s 


Ca) l 


tie Focus, or Point of Convergency, or Concourſe 
But thoſe Rays that fall nigheſt the Axis will 


c. 


"I | 2 

croſs at the greateſt diſtance; becauſe thoſe that 
fall nigheſt to it differ very little from Parallel 
Lines with it upon a plain, the Inclination of 
one Point in a Circle to the next to it, being the 

leaſt imaginable, and conſequently the Kays 
there falling muſt have the leaſt Refraction ima- 
ginable, Vid. Molyneax's, Tab. 8. Fig. 1, 2, 3. in 
each of which He fays, * The Radius of Convex 
ty cv, is two Inches, or 20000 Parts, an Inch 
being 10000 Parts, the Arch'# , in the fit 
and ſecond Figures is a Quadrant, and conſe 
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1 . 
1 quently, the Thickneſs of the Glaſs v2, in each 
| *js 5858, being the Verſed Sine of 45 to the Ra- 
dius 20000, but in the Double Convex Fig. 3. 
«the Thickneſs of the Glaſs is zz of an Inch, or 
' 8000 ſuch Parts. ET 
*abineach is a Ray falling upon the Glaſs 
parallel to the Axis c, at the Diſtance of 41; 
of an Inch, or 1000 ſuch Parts as c 7 is 20000, 
de a like Ray falling one half or z of an 
Inch, or 5000 ſuch Parts diſtant from the Axis, 
i is the Point wherein the Ray a h meets the Ax- 
eis, h the Point in which d e croſſes the Axis 
* here ab, the Ray that falls nigheſt the Axis 
der, croſſes it at a greater Diſtance ( vzz. ) at 
i, than the Ray d e, which falls upon the Glaſs 
* farther from the Axis, croſſing it at h, which 
makes that which they call the Depth of the 
Focus h i. . * 
The ſame Hypotheſis will ſolve the Cauſe of 
any other Phenomenon in Reftaction; but I fear 
| you will think I have bin already to long, where- 
fore I ſhall only add (if it be required.) Why 
. Rays Parallel to the Axis of the Glaſs, always 
fall upon that fide of the Glaſs Globule, that is 
next the Axis of the Glaſs 3 and Oblique or In- 
clined Rays, always fall upon that fide of the 
Glaſs Globule, thar is fartheſt from the Axis 
of the Glaſs Body. I anſwer, all Rays being 
Darted from a Globule or Convex Body, vis. 
the Sun muſt Diverge, as we ſee all Rays Re- 
flected from a Convex Speculum do; and therefore 
properly ſpeaking, there can be no parallel Rays; 
but thoſe are called Parallel, that ſeem ſo to 
ſenſe, as ( in fig. 3. tab. 8, of Malyneux's) where- 
fore if Rays Rreeming from the Axis at c, of 
the Glaſs Body towards b or e, fall ſo as to 2 . 


— 


1 0238 ) ; 8 : 
thro the Glaſs, they muſt fall on that fide of H Si 
Glaſs Globule that is next the Axis of the Ley Mi ha 
the Body of the Glaſs Globule hindering, of frat 
ſhading them from the other fide : and Obi the 
que Rays muſt fall on that fide the Glaſs Gol and 
bule, that is fartheſt from the Axis of the Gl Mr 
for the ſame reaſon. . mut 
ys Exp 
vid! 
the 


. 


As in fig. pag. 230. *tis plain that if the 
Ray ab, did not fall upon the infide of the 


Glaſs Globule 6, or that fide that is fartheſt fron Re 
the Axis kg, it would not paſs thro', but Ml B 
Reflected above the Surface x 2; becauſe o will 


part of a Globular Body always ſhades the other. perl 
And that all Rays do Diverge, obſervation has. Exp 
ready taken notice of: For Mr. Molyneux ſa i wit 
Pas. 30. Parallel Rays are thoſe: that flowing Ml Inc: 
from one and rhe ſame Point of a remote Ob. thir 
ect, paſs at the ſame Diſtance as to Senſe ; but I por 
this is not to be ſtrictly taken, for then the Ml mei 
Nys following from one and the ſame Point of it v 
an Object, cannot be Parallel, for they always WM Inc 
© Diverge; yet when an Object is at ſo great a Ml ed, 
< diſtance, and that Parcel of Rays, which is con. ſha 
© fidered is ſo ſmall, that their Divergence is li- wil 
< tle, or nothing confiderable, thoſe Rays are ſaid Ml the 
© to be Parallel; Tab. 1ff fig. 41h. a, is a Point WM not 
© in an Object, ſending forth irs Diverging Rays MW Pay 
2d, ab, ar; ae, let bc be the Breadth of the 25 
Peyepil, or Breadth of an Optick Glaſs ; here if 
' © the Point 4, be ſo remote, and b c be ſo ſmall, 
© that the Parcel of Rays 5 ac, do inſenſibly 
I, 75 Parallel, then theſe ate ſaid to be Paralle/ 
C. p21 | 5 h 
: V. 4 > 


Since 
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JJC Me” 
Since I wrote what you have already read, 
have had an Opportunity to ſee that Demon- 
ſtration of indefatigable Induſtry, ' I mean 
the Great Newton's late Book of Opticks 
and Colours, in which I find what 1 had from 
Mr Per#'s not only confirmed by the ſame, but 
Illuſtrated with many more Nice and Curious 
Experiments; by which the DoQrive'is fo vi 


vidly repreſented, and ſo curiouſly anſwers, all 


the Phenomena'of Colours, that I cannot without 
a ReluQtancy diſſent from it. 


* 
” 


But there is an Error in the Foundation, which 


will at leaſt weaken, if not decay the Whole Su- 
perſtruckure. For if it does appear that all the 
Experiments that he has there made, are made 
with Light, whoſe Rays have different Angles of 
Incidence,. all that he has there ſaid proves no- 
thing; for it the Angle of Refrattion bears a Pro- 
portion, (or if the Angle of Reflexion after it E- 
merges, be equal) to the Angle of Incidence; 
it will not follow, if there be different Angles of 


Incidence, that thoſe Rays that are moſt Reſra#- 


ed, are moſt Refrangible. To ſhew which, I 


ſhall only exhibit one Figure, which I think 


will plainly detect that overſight of his, and ar 
the ſame time confirm my own Hypotheſis; and 
not ſtay to conſider every Experiment Page by 
Page, which would be too long for ſuch a Trac 
a8 ch IS. | | | DENT a EO as 
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bet A be the Sun, 5, d, V, three Pencils of 
he Suns Body, falling upon the ſeveral parts 
of 4 Priſa, conſiſting of Globulat Particles 
1 
Immerge, from Corpuſcle to Corpuicie, 
wp les equal -to the Angle of Incidence, the 
edel way they can thro* the Portes, till they 
came to Air, and then in a Line Parallel to the 
Line of Incidence, and conſequently equal ts 
the ſame. Of which, thoſe Rays that proceed 
hem b, make the moſt Acute Angle, where they 
fall upon the Priſ, and are therefore moſt Re- 
rated after they Emerge, viz. to x woe Jo 
f, make the Obtuſe Angle, and therefore 
re leaſt RefraQted, vis. to z ; thoſe at d, being 
in a Mean are Refracted in the intermediat: 
Spaces. Thoſe Particles that flow from the Cen- 


n great meaſure be ſcattered by the Dead 
M and thoſe that are not, ll be Kc 
eue to enter the Pores; but inſtead of that, 
mil de Reflected in Parallel Links, from the up- 

er part of the Globular Carpuſcles in rhe Sat- 
fice of the Glaſs in great Numbers, becauſe the 
bodies of the Globüles are bigger than the Fates; 
ind hecauſe they fall in great Numbers, and Fa: 


Pe at 2. And becauſe the Rays at b, axe 
rty Oblique, they cannot fo numeroully enter 
tis Pores. of the Pyyin, as thoſe xt d, but many. 
f them will he reff-X24 from the upper parts 
H the Globular Particles to &, by which the 
umber that pervade the Pores of the Glaſs will 
leſſened. and therefore the Colout that reſults = 
rom them datkned: 55 GETS, AED 


7 : * 
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proceeding from three ſeveral Parts of DP 


ts of the Sun at 1, falling Perpendicular,” will 


lei Lines from the Sun they will make that 


: 
. > by \ 
— 2 
2 : 
- I 
* »* 
1 , 


30 = "es 5 | 
No obſerve that thoſe Rays, that from the it 
Centre of the Sun at , proceed to the Earth in ate 
a Perpendicular Line, are not at all RefraQted; Red 
2s they paſs thro? the various Mediums betwin ris 
the Sun and it, and thoſe Rays that proceed In- hes 2 
clines neareſt the Perpendicular, as from 6, haue N gene 
the leaſt Refraction; thoſe that proceed from cer 
temoter parts of rhe Sun, as from d and 7, pak 


in a more Oblique Line to the Earth, and conſe. , 
uently ſuffer greater Refractions in their Pal. 


age... So that tho? thoſe Particles that are ſeat 
from the ſame Radiating Point, diverge ſo fu, [xpe 
that they would never come near the Earth or ic. 
Centre, if they proceeded in a right Line, as the 
Ray /, would to o: yet by the various Re WM. 
fractions that it continually ſuffers. from a per Ii 
petually Denfer Medium, it is turned about un 
dhe molt diltant Pore in the Glaſs, or remotf fi 
pare of the Earth. Sa that as the Rays that anc 
ſent from various parts of the Sun, as from dl 


251 m, have various Angles of Incidence, ſo tbeſ 
utter various Refractions, and therefore wp 
every of thoſe Points are differently croſt anti... 
mixt among themſelves, and fall upon che Cie MH. 
bular Particles of the Glaſs in different Angle, 
aid have different Tangents, as they thus 
Crolt and mixt; and are differently Reffectel 
from the Globular r pond thay. .re 
and conſequently make a different Alteration it 
_ the Organ of Sight, or different Colours 0 
which thofe will ſeem the Lighteſt, wheie the 
Rays pervade the Glaſs in greateſt Numbe6te 
Which will be from the middle of the Glaß 
chat part being evidently expoſed to thoſe Corts 
and where their Rays are leaſt diſperſed, or ty 
ſorbed by the dead Edges ; ſo that they will I 
Flur at x, Green, Tellow, &c. at y, and . | 


RN 


3 


Fe La 8 

the Tello, and the 7-/low from the | 
** &c. if you. rurn the Priſm upon its own 
Aris, ſo that the Blze may N x, the Il. 


lu at x, and the Red at Angles ef Inci- 
dence in cn of cham wil gilt be as different as : 


» Oo ww 7 


ime part of the other Fe if that other 
1 alteration i in TM hey Tellom, c. 
will de ſeen in the ſame different A 
it diſtant Places Still. But if that other 122 

| nes an alckrätlon in the Wes, it will make a 
Wroporrional 3lreration in the Red too, c, an 
heizfore they will always appear in the ſame: 
mls, andat the fame. diſtanca; becauſe u,, 


3 ded to, or ſubtracted ft ual 
kings, will give equal Sums, or N nag 


g were befor, and e the Colours 
5 al. ppear in as diftant places. 

A if the Blue be tmanfmnitted to anotbet 
5 1 55 as in the firſt Experi ook, that 1 had 
il from Mr. Pers. and in Mr. Jpticks, 
l, Wfxperimen! dh Ulatrared by Fig. 18 18, if that 
r eroad Fi makes no ne 1 

be bey will ap in che ams le ill, = 
e. than if che Pre Nie be turned. >; that the Ned 
7 How, be tranfmitted in ne Line, to the. 
eſt 

as 


hus 

ed „If you tuch, the Priſi, fo far from its 

| 0 xis, 28 to make it touch /, the Pores in 
he Surface of the Glaſs, will be ſo Oblique to 


ur kenell o Riys at b, thit they cannot enter 
but will de Reflected ro 4, and cose. 
| ently the Blue mult totally eee the Red - 5 
u 7:/low remaining ; beauty, they proceeding 0 - 
bom a different Angle of Incidence, have yet 
wer to enter thoſe Pores, (which 7 
. Newton's Page 66. Book 2d 8 
long as they tavePower to enter thoſe Pores, 
» they” | 


- Priſm, 1 55 tis in ſuch a 


N C244 
they will do it in the fame 
fall upon che Globules where" imme 
which will be in the fame mannet tat they pto 
ceeded froni d. or y, and Nog 15 will ca 
rhe ſarhe Senſation or . 2 un 
farther Ape is Axis, $1 1 r 012, 
will all diſa Pl pear one after the er, 
fame reaſon ;'atid re as the E the 
7772 mM, as tis turned 
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„ that 8 


| Immer ſo they have Err of Tae, Ke 
= Sul Pata in fl 


S | bat as tber come fo 

17 thro? ben 0 15 1 5 * le 

24 NE 84. Th Watzl nomads, 15 

S 0 e i ea 

not fo ſatisf4@o to mg, 
c Teng pork Tranſmſfiou * of w 
EE 
8 uf LUC | 
K Nh are 'Tranffh feb 
the Jun, 


1 We is in ſuch a Fofitio tio 15 
The Figitre, the Fk, tp A, will e 
— at &, Y, E. If 1 
Thee Rays that are Tranſiitted e fue 
;Fofirion to the Ob 
„ds the P riſa ag, is to 25 uſe the Mo 
cee in Parallel "Lines to Potes that ate 
which they eye 15 75 i any ci 
rable Refractiön, T Objeft 9 1 
ir the ſame, ine AL Jus to dle 
asche ** to the naked Sight. 
rh Raſen rhar' are n te 8 
Prin, ben ri fitjo 
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r Lueid been 105 pot tb the Eye at F. 
"From which Fi its or D Bol rance of | leutz, 
e in 4 Parallel Cale. in his-Opticks, 
lob. NNuſtrated by Fig: 22. Pag. ol thr 
Light therefore which Emerged out of the two 
he is compounded of Rays differently Re- 
gible, ' ſeeing the more Refrangible Ra nA 
taken out of it, while the leſs Refrangj- 
tle remain. But this proceeds purely from th 
Obliquiry of the Porcs, and therefore the i infe- 
rence has no Force. 
4thly, If the Rays that appear in the Colos 


N X, Y, E, be produced to the Lens « B, in the 


ſame manner that they fall upon it, 11.521 
be Refracted by it - If they fal upon it 1 gear 


Numbers and Parallel Lines, they will alfyays 


appeat Luminous, as they proceed from it; but 
more Lucid and Glaring as they are colled 
w leſs Space, or drawing nearer to the Focys ; 
If they fall upon it ge. croſt, and con- 
fs d, each Ray being Ref tacted, in a Propor- 
tion to its Angle of Incidence, and conſe uently 
- Rays x, Pg will ebe in the ſame ſcatter- 
el, and confuſed ma ar the Lens We they 
have paſt it, as they "did | fore, or when Bey 
fell upon it; and . cauſe the Ame 
ſation before and after; but as they proceed far- 


Ad ww 


ther, {6 they will be collected into leſs 25 : 
n 


nd their croſing will 15 diſcernible, a 
rang rhey wil appear 17 till they come 


the Feu, where they 10 
Ret, fo cloſs, as to Aﬀec the Eye 


| VVT 


ed in- 


ſo numetous, 


3 


ei periment, 155 from Mr., 50 'Y 


they will appear in rhe ſatne ſcattered manner x; 
they did at the Lens, the Rays at 9 being the 
ſame that appeaged Blue upon the Lens at 8, 
*only*ptoduced* to 74 57% to 4, and the 
BY ays at e, the very fume produced to : 
But if the Priſm y # be ſo placed as to Re 
flec the Rays, exactly as they are: cloſcly col. 
lected and united in the Focus, or tranſmitted, as 
from x), E to E ot from B to D, they will be 
Refleaed, cloſely Collekted and United in the 
Pillar ' >, becauſ: they are Reflected in ibe 
ſame manner that tnhey fell upon the Glaſs: But 
If. that Pillar fall upon the Priſm & mo, ib 
Rays will again be ;icatrered by ir, and appen 
in Colours upon the Paper-e v; at.vg r /t. 

_ Now. if you; intercepr any Colour, (as in Hi 
Prop:16. Prob. 6. Pag. 141. IIluſtrated by Fig. 16) 
at the Lent, 2 117 at g, they will be intercep 
ted at J, becauſe they are rhe very ſame Rays 
produce? ; or if they ate Refleted by the Priſnr 
2. And intercepred ar 8, they wil ang 
at v, upon the Paper e v, becauſe they ate th: 
fame * that appeared Blue at þ produced: 
For the ſame Rays that fell upon the Priſm 71 
in the Facs are Reflected or, Tranſmitted from 

.Fthegce: in the very ſame Angles that they fell 

upon the Glaſs, and are the fame continued, to 
vrt. So that that Lucid Pillar 5 a, is not 

a new. Light, compounded of the ſeveral colout 
ed Rays, as he intimates, in the above mention 
ell Propoſition or Problem, but the very ſame 
Light that was ſent from the ſeyeral Parts a 1 
| Jy + Ga 1 FAT 1M. b 4 45 gel TA. uns 


wi; +5 
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der ſame | and Refractions to the Paper 
tv, For in 


the Pri/m g, tis Reflected from them to x, y, Z,. 
becauſe the Angle of. Reflexion is equal to the 
Angle of Incidence, and in the ſame manner that 
it N x, Y K, it falls upon the Lens 
«8; and in the fame manner, and in the fame 
angles that it falls upomthe Lens a g, it is Re- 
fracted by ir to the Focau, when it falls upon the 
Priſm v u, in the very ſame and croſt in 
the very ſame manner that it fell upon the Lens. 
Which is evident by their appearance in the very 
ſame Lines and Colours . C, upon the Paper 
yo, if ſuffered to proceed, and therefore they 
have the very ſame Angles, c. when they fall 


is upon the Priſm y in the Point of Convergency, 
and conſequently will be Reflected from thence, 


in the ſame manner, but cloſely collected and 


1s united in the Lucid Pillar, as they fell upon the 
6. Glaſs, and conſequently will be the very ſame -- 
ep Light, with all the ſame Qualifications, that fell 
235 WH upon the firſt Priſin g. And therefore all things 


the the Prin x I n o, that it ſhould be Refract 
by it upon the Paper ey, in the ſame Colours v 7 
1:8 757, that it was by t 

on Wl Secondly, If any Body be placed in this 

fel Light 5 >, twill appear of the ſame Colour as it 
' 08 would in the Light of the Sun, where it falls up- 


no: BY on the Priſ g ;- becauſe rhe ſame Cauſes have 
zu the ſame Effects upon the ſame Bodies. So Ver- 


*. million would appear Red, Graſs Green, Ec. 
ne oY But if the other Go 


R 


Sue's Body ö. 4. . Ec. and is continyed in the 


E ſame minner, and in the fame 
Angles thar it pon the Globular Particles of 


that thay be expected from that, may likewiſe 4 
en expetted fron? this; as firſt, when . falls upon 


he firſt Priſm g at x 32 5 : 
m o 


Colours are intercepted, and the 
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Red R 8 ad only, are ſuffered to 
ceed, the Red el Colour of the Vermlion a 
dances ;. becauſe thoſe Particles only fall up. . 
on t that proceed from ſuch an Angle of k |} 
cidence that the Corpulcles in their Sui by a Wi 
Na Modification: are maſt apptopriated to 

flect. But if any other are mixt with them, 
that proceed from a different Angle, they will 


have different Tangents upon tho Corpuſcles ; 
and conſequently be Reflefted from them in a 


different manner, which will Stain, or in ſome 
Meaſute alter their Colour. If the Red Rays at 
b or y, are totally. intercepted, thoſe Raps hy 
proceed trom other Angles, and 48-0 
mixt, and croſt among nt aving le 
rent Tangents upon thoſe Corpuſqles, cannot be 
Reflebted i in the ſame Angle that the Red were, 
nor conſequently cauſe the ſame Alteration in 
the Eye or Phantafic, of the ſame Colour that 
the Red did. 
5tbly, If the Red, Green, Nile. and all their 
3 Colours ae, inter Se] hs aty,z, and | 
the Blys only are ſuffered to fall upon the Lens 
4 ; the Blue will want all theſe Rays contain 
edi = ic Intexcepred Colours, to make them ap- 
| pear Luminous, or to be che farte they "er 
when, they fell upon the Glaſs ę, colleQted 
Armoſphere, and other Mcdiugd in their P 85 
. berwixt the Sun and it: and therefore the'Rays 
remaining in the Blue, will be ſo few, ſo ſcat· 
rered, and will fall in ſuch-an ge Figure 
| upon. t the Lens, that they cannot be 
collected, by an ordinary Glas, to r at al 
Luminous. Bur I have collected them ſo, by 2 
Lens of 4 of an Inch thick and 24 Inches Diame- 
er, as 10 make 0 f. ppear Lucid, 0 in ry 
8 ins Head, d. 
[This | 


» ft : 


ufficiently  - 


3 wins 1 2 why a Single Co 
Thi ws. that the Reaſor y 2 ingl 3 
our is not eaſily altered by Refrattion, is not 
ccauſc'all its Rays are of one Homogenial Co- 
bur, as Red, Blue, & but becauſe they are ſo 


2 


LI 


| Mw, and fo diſperſt that they cannot be collect 
A in the Point of Convergency, in a number ſuf- 
„eint to affect the Eye with ſo much Violence, 
| Ws appear Luminous 


6«bly, If yon look upon the Colours 27 , 
u the Paper ev, ot upon them at M upon 
he Paper y, Cc. thro a Priſm in any Line dif. 
2 endes they proceed in to thoſe Papers, 
ſuppoſe at © or , they will appear to the Eye 
ro! ir, in the ſame manner as they would to the 
tked Eye. For in che fame manner and Angles 
at they are ttanfmitred from the Paper to the 
76, they are tranſmirted from the Paper to the 
fs, and in the fame Angles, and Lines that 
hey fall the Glaſs, they are tranſmitted by 
to the Eye, becauſe the Angle of Reflezion  _ 
fer Emergence, is equal to the Angle of Inci- 
| ho. in che ſame Places and Colours thro- 


. XI” t SOD 4 Ss ot” wn GY WW . + 


” 


a5 they did to the naked Eye. If you inter- 
pt the Colours at 9, the Blue will appear 
le atv; if you indercept the Colours v 971, 
R Lappear ſingle at . For if they are 
they ate to the Naked Eye, they will be ſeen 

th in particular in the ſame place thro? the 

im, as they are ts the naked Eye, for the ſame 
ub, If you make a Hole thro? a Black pa- 
u, as in his rarh Exper. Book x. Pay. 52. and 
ert of the Blue or Red Rays thro it; it will 


VIE VP 3” _— 7  G_OY 
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N bly, It 1 NE: + 25 K Tc. 
t int or Blue c. which 
. wb, Hees you place a Circle of } of 
. — gs in his Exper. 13. ibid. and in 
the Sun's. unrefracted White Light. Which he 
_ — ang? Nag the —_— of the 
ame and go t to the di 
ſtance of ſome Feet, and view: dork:-Cireles thay 
a Priſm, the Circle Illuminated by the Suns He. 
1 rerogencal Light, will appear very Oblong, as in 
: tze 4th Experiment, the Le being mam 
| rimes greater than the Breadth : but the other 
Circle Illuminated with Homagereal: Light, wil 
appear Circular, and — By * as when 

0 viewed with the. naked Eye. 


power wh 2 the 
 " ame to the naked as thro? the Priſm, with 
out any farther Alteration : but the Sim - 


White Light of the Sun being collected ＋ 
Armoſphere, Cc, is capable — 
and diſperſt into chat ong Fig of various 
Colours by the 'Prafa Ars wn ikewiſe ſhews 
rhe Cauſe of the di ce of Oden 

in his 14th E 1 


Thus 1 have 770 Ca) * and uur 

Accounted for all the Phenomens of 

Cothurr, in the chief 'Experimems in 1 

ons Book of Opticks and Colours to which all 

the reſt may becafily reduced; and yet admit all 

the So/ar Particlet to have ths ſame Operation 

upon all Bodies, and to be purely Homogened! in 
Colour, Refrangibility, and all other rrrelpeds 1 

| ibemſelves; and have ſhewed that the true 

EDT I 

they make in t Sigbr, as 
from different 1 
Numer to the Eye. . | | 
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1 hall next ſhew, 1/, That all the 
ments that Mr. Newton has. there he Bp 
made with Light whoſe Rayy have different An- 
les of Incidence. 24, Tae all the — of Light, 
mn: Calours have the fame of Refrangi- 
. Zahn, That the ſeveral Rays of Lyghr are 
2 of ſeveral Colours in ee WT 

Firſt, If thete are Rays th 
ſeveral Parts. of the $ pn, c 15 the Egure fam 
1 d, , and are from ea 
mitted to cyery particular Pore in the Pri 
| will follow, that not only that Light, that 
fills upon the "Priſm in I, but the Rays 
that pais iS thro each Pore I rticulat, have dif- 
ferent Angles of Incidence ; iſe they proceed 
fron diſtant ints.' And that'there are Rays, 
that do thus roceed | from thoſe dh 25 555 
dent, or 1 ey Suppo 


füt that fr 24096 ical 1 Point of of an 0% 
ek 


optrics 72 27 7 2d. Fig. 2d. is explained, and ſeems 
yery agreeable to Truth: Becauſe the whole en- 
tire Image of the Sun, may be ſeen in all places 
of the Earth's Hemiſphere, that is expoſe to it at 


Light ſent from every Part of the Sun to all 
thoſe Places, tis impoſſible that every Part of 


ik ke thar fall 
all t n's ight that u a 
s Diaphanous Convex Medium, whos 


— thoſe more Divergir Rays that are ſent 
from | NN 2 b, 4% f, will 1 by the 


here. of che Earth, wien t 
i pn en 


All 
j 


at proceed rod the 


of thoſe Parts tranſ- 
g; 


"yg are in DireF Liner, thro' 
170 bo Late round ; * as in Molyneus's Di- 


the ſame time: Now if there was not Rays of 


the Sun ſhould make an Impreffon on the Eye, 


efracted by it, as ro Converge towards a 


. to the 1 ene 5 


3% 


52), 


Inc: 
Side of 


1 th the will yet * 


N lg Bag 
ich 1 UE have an Angell 
not, . 25 the Ray, 7, proceed, 


„ has bin already 
lis dite „ e N 'Obſerrz 


— 22 2, q 
Head, for if 25 7 wo, 2 wo red id; 
A the , Micre/cape,).. tis ſcarce conceirz MW ner 
that, that Aſſertlon of. Mt. Bonk of Ort, ſhould wy 

des, Page MM 166 


old oo goods 55 e Poſtion "of roc 12 I it 


2 ge Boards, made the beides of 1 Rae of 
an the ſecond Prije ka be the Same in all Ciſes Ml U 
Ius theſe K Holes were 3, 1, f, Inch og rg W 
Beides if their Incidence was different in they 
Firſt, it would be ſo in the Second; ny Ray's 
' they were tranſmitted from the Firſt to the Cle 
| 8 in the W manner that they fell upon E/ 


[ 
” 2 Every Patt of tn Object, is ſeen tho of 
f{inall f in a darkned Room, and Painted upon Jo 
the oppolite EI the Object be three Times ſach 


the Length of Bok = Hera the Ort 7 telt 
Painted a k if "ny "to 10 be 
forth — they 9 ms 


in abe following e Rays « a 4. Fad ce hn 


1ſrent Angles of e from 4 „eme 
i ata Hh 87 
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But that Rays ha in 8 Ang 
dence, may come a Hole i 4 „ And 
oceed, he himſelf ſeems not only to 
. the le the 
rept ee 
Paints ays, .thro* ole 7, til : 
fall upon the Lens av z ; by which * ch 
Uected, and by it — Conrerying to {anne 
the Priſm « bc. Note if the f that proceed Na Hol 
r 270 the iin tis! 
e 
what Ang 1 
dence is; and if is n iments 
made with ſuch 1275 pr bt proves nothing. For thoſe 
diftc:ent RefraQtions of Rays at « 2, e 1, e. 
„the 3 d from 


12 10 the = 


Points: of this pat 


Mate Pbims, yet: the 
| & Hol hat as 125 
he of we rk Far =Y 


wee I conceive MN . very unwarily 
—_— 


(28 


1 ne Fg. 32 in his-Optics, mr WA 
.d Poſerion —.— — 3 made: 

to te Incidence of t _ econd Priſm 10 

e the Same in 47 f kor it Light Wwheſe 
he Mays had different Angles of Incidence could. | as — 
ae a Hole hat was not the 140th Part A 


cannot be 
Hole thar's 45 or + an Inch Diameter; and from 
Ina Are” concludes in the ſatmne 


n, | 
de place thus + And a in i that Contmon Incidence 
th Fo he) ſowe Rc tuere more Refrafted 
” ” others ſe. Und 22 were more Refrated in 
fe Mibic Priſm, tobich by à greater Refracion in the 
. , Friſa, were more turned out of the Way, and 
m Miberefore for their Con of. ebeir 8 more 
be E are deſervedly called more Refraugible. 
bot if from. a diſſetent Angle of 'In- 
ie adence, ay as defervedly be WIE We 
1 Character. 1. ( Nee 
8 And 1 ſame Mr. Neuron mould find Ita ve- | 


Ir hard Task to prove it poſſible for Light to be 
ually N the Eye, or to an other 


1% kace, whoſe Rays have not r Angles of 
th cidence : : for all Diverging, 1 
. uuys have different Anglo of —— 
ur. Molyneux ſays in his Dioptrics, Pag. 3. all 

& uys Diverge. and tis certain that all Rays * 
er” {Mac Darted or Reflected from any Globubar Body 


ttionat to their | 
8 as: they flo from che 


A. liverge in Angle pro l K 
K — 112 


of, Wun, or any of the 5 from Candle, 


7 ar any other Light, Diverg indeetf die Paß. 
at die for any particular Pencil of co be foRe: 
of {MW ſtafied: by a: Concave Glaſs, that aftet i 


pch to Mr. Hagens Eye at 12 Foot Diſtabes, it | 
conceived bur it will do the ſame tro 


E. 
m verge, they hall Nee br in Parallel 
may dur chen * $ impolbble to * 
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70 Seni, 
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1 EET 
WT © vip and the : Perpendicular 
* true Angle o Ace 
and args ga to the . Sree *. 
2 das bin pravad, they will all h 
5 gf eee, ll, 2 ible 

+ Þ ate equally ang 

| . 2 te Reflexion ——— 
on are the ſame thing- 
As, Mr. Newton Tags Prop. 10 "Hook. 5 5: Pu 
tz. Colours Ci bans, that ſome nat. 

tal Bodies refteft ſome roars _— 
*then.fores: wor 


* ., F * 
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* Reys moſt copiouliy, and thence appes 
Mes, Voters refit che molt Refrargible, mal 
» * copiouſly, and thence have their Colour, and 


o of other Bodies. Every Body, reflects rhe 
vl Rays of its own: Colour, more copioully than 5 

of tet, and from their Exceſs, and Predominants 
ache Reflected Light has its Colour, 
on But that the ſeveral Rays of Light ate poſitives 
h coloured in themſelves, or have à Power x 

Wl make chat Alteration in the bye. which we c 

ms Colour, that is, are as muen. ed, Green, Yet 
bon or Blue in themſelves, as Blood. is Red in its 
an tf or Graſ Green, Indigo Blue, Gold Yellow 
n themſelves, :. 2 for they according to 
0 him are Red, Green, Blue, or Yellow, but a8 
pol 
a 


3 


bey have power ſeparately, or more copioully 
gr Neſs Red, Green, Blue, or rellow 5 
eus to the Eye, which fingle in themſelves, ha = 
as, are enalterable ; but the contrary ſeems ma» 
iteſt in that Experiment I made with a Green 

a eading Glaſs, or Spectacle, thro which the Solar. 
Kays, very neat the Glaſs, appear very Green; 
abich-at 2 greater diſtance from the Glafs are of 


i Lighter Green; and in the Focus Lueid: thilo“ 
o other Rays are added to them, or mixed with, 
em. . Nay, inſtead of that, there are more Lu- 
ninous Rays in that large Compaſs of White Pa- 
kr (for them to mix with,) where they are 
teeneſt, fewer as they proceed farther, and by 
deir Converging are collected cloſer, and I g 
ppear Lighter; and feweſt in the Point of Cox- 
rrgency, Where they appear Lighteſt. Now if 
loſe Rays were Green in themſelves, and unal- + 
ble ( withoug any mixture with others,) they. 
ald be. Greener, as they proceed farther, and, 
te collected cloſſer; and moſt intenſely Green 
the Focus, ian. een would gk 


. 
exaftly covered with their greater Numbetz 


© contraty to this, they ſuffer as many Alte. + 
rations of Colour, as they proceed from tha; al 
broad Paper near the Glaſs to the Focus, as there I m 
are Degrees of Colour betwixt Green and Luci Ml 
But the true Cauſe, why they appear Greeneſ M to 
upon that broad piece of Paper, near the Glaſt M th 

| ſeems to be this; becauſe theſe Luminous Ry; tic 
_ thar before fell upon that part of the Paper h ca 
great Numbers near the Glafs, fo: as to make it th 
appear White, are intercepted by the obſtructel I m. 
Pores in the Glaſs, and fall therefore on that pan 28 


moſt diſperſt and feweſt; and therefore make 2 o- 
weaker Impreſſion in the Eye; and conſequently W 
the Phantatie-of a darker Colour: but as thy il Co 
proceed Converging to the Focus, as they ar M ter 
contracted into leſs ſpace, ſo they are in it more we 
numerous,and therefore affect the Eye with mo on 
Force, and cauſe the Phantafie of a Lighter Co BI; 
lour. So that wherever Light is diffipated, or M wil 
any one of thoſe Rays that proceed from the {© lea 
veral parts of the Sun 5, d. f, in ſeveral Angles,sM iro 
' ſeparated from the reſt, either by Refrafion, 2 
thro the Priſm at x, Yo 2, or by Reflexion from 
the different Figured Particles in the Surface of 
Bodies, or from any other Cauſe whatſoever it 
will always raiſe a Senſation of Colour in the 
Eye; if they are again collected or united they fing 
will again cauſe the Phantafie of a Lucid Body: WM Mo; 
and this is an Adequate Cauſe of Light and c. b 
lours in all Bodies, as has bin already ſhewei i B 
ovet and over. J TG 
II ſhall only take notice of one more Espen or 
ment of His, till I come to his Third Book (when to a 
1 ſhall be very ſhort, ) and that is, His attemp 
to produce a Whire Colour, by the Mixture of & 
veral Coloured Powders, Experiment 15, Pag. 4 bf th 
F | 5 5 
/ F 
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aud I ſhall ſhew, Firſt, that that Experiment 


that he has there made; is not fair. 2diy, That 


all Experiments of that Nature that are fairly 
made, are in Vain. „ 


Firſt, Tis not fair in making ſuch Experiments 
to uſe Orpiment, Viride Eris, or ſuch Ingredients 
that have Power to agitate and tranſpoſe the Par- 
ticles in Bodies, and give them a New Modifi- 


cation in the Surface, and conſequently Cauſe 
them to Reflect the Solar Particles in a different 


manner, and thereby cauſe a different Colour: 


as we know Orpiment will. For a Solution of 
Orpiment and Quick Lime, being put upon 

riting, writ with Black Ink made of Burnt 
Cork, will not only take out all the Black Ler- 


ters, but give a Black Colour to others, that 


were before Inviſible, being writ with a Soluti- 
on of Saturn. So Oy! of Vitriol that has it ſelf 4 


Black Colour, being dropt upon Common Ink, 
will at firſt, cauſe a White Ebullition, and after 


leave the Ink limpid and clear. If he ſhould 
drop the ſame,, or any other Acid Spirit upon 


the Syrup of Violers, it will change its Blue ro a 


delicate Red. If he ſhould drop Oy! of Tartar 
per deliquium upon the ſame Syrup, twill change 


ts Colour to 'a fine Light Green. So that ſuch 


Things as theſe, that by actuating and tranſpo- 
ling the Particles, have Power to Cauſe different 
Modifications of them in their Surface, are not 
to be uſed in ſuch Experiments as theſe: . 


But then, 24)y, if he will proceed fairly, let 
bim take Red, Green, Yellow, and Blue Wool; 


(or Colours in ſuch Bod ies that have not Power 
to act upon each other,) and try whether by 4 
Mixture of them, he can make White Cloth, or 
Goth of another Colour lighter than the lighteſt 
of them; but this is in vain, for tis not the mix- 
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3 Cabo) :- ; 
ture of ſeveral Colours, but the addition of the th 
Luminous Rays, reflected from thoſe ſeveral Co. 
lours into one part, that makes them appear it 
White or Lucid; thus, if he could take all the 
Luminous Rays from the Red, Green, and Vel. 
low Colours in the Wool and Cloth, and add L; 
them to that part only, which is Blue, they 7 
would then be there in ſuch exceſs, that they Ml 2s 
would enter the Eye with ſo much violence, as MW he 
to cauſe a Senſation of White or Lucid: Ant MI p; 
thus it is in the Priſm, when the Rays that ate I oy 
ſcattered into thoſe ſeveral Colours, are added M 3; 


or collected into the Space of one of them. 


In the Third Book O/. 1ft Pag. 114. He ſays, MW He 

I made in a piece of Lead, a ſmall Hole with a MW 12 
Pin, whoſe breadth was the 42h. Part of an M th; 
Inch. Thro' this Hole I ler into my darkned cat 
Chamber a Beam of the Sun's Light, and found Fei 
that the Shadow of Hairs, Thred, Pins, Cc. an 
were conſiderably broader than they ought to be, MM ou 
if the Rays of Light paſſ'd on by theſe Bodies in MW mc 
right Lines. Y De | TY . | | 
And particularly a Hair of a Man's Head, MW cor 
whoſeBreadth was but the 28075 Part of anlnch, ¶ do. 
being held in this Light, at the diſtance of about wh 
12 Foot from the Hole, did caſt a Shadom, WW ma 
which at the diſtance of four Inches from the wo 
Hair, was the 6otb Part of an Inch Broad, i., 1 
above four times broader than the Hair, and at 4! 
the diſtance of two Feet from the Hair, was 2 ver 
bout 287h Part of. an Inch broad, that is, ten Lin 
times broader than the Hair; and at tbeſ Ra; 

_ diſtance of ten Feet, was the eighth Part of at 


Inch broad, that is, 35 times broader. kee 

From whence He concludes, Pag. 115, Fill and 

that the great breadth of theſe Shadows proceeds the 
from ſome other Cauſe than the Refraction 0 


th 


\ - San „ 
the Air; 2d/y, that the Hair acts upon the Rays 
of Light, | at a good diſtance in their paſſing by 


It. | 3 

Both which inferences, I preſume are founded 
upon His general Miſtake, That all the Rays of 
. Light that paſſed thro the Hole, proceed in Pa- 
rallel Lines from the ſame. Angle of Incidence; 
as ſeems evident from thoſe Words above, where 
he ſays, That the Shadows of tbe Hairs, Thred, 
Pins, &c. were conſiderably broader than they 
ought 10 be, if the Rays of Light paſſed on by theſe 


Bodies in right Lines. 


But if he had obſerved that the Rays from the 
Hole had diverged, till they came to the Spot at 
12 Feet diſtance, which Spot I preſume was 
there as many times bigger than the Hole they 
came thro', as the Shadow of the Hair at ten 
Feet diſtance, was broader than the Hair it ſelf; 
and if fo, the Shadow was no broader than it 
ought to be, for the Hair muſt cur off many 
more Rays at ten Feet diſtance, than at two, and 
i two Feet, than at four Inches diſtance, and 
conſequently make a Proportionably greater-Sha- 
ci, dow at ten Feet, than at the leſſer diſtances, 
out which if the Lines had bin Parallel (as he 
on. makes them in the Figure till they bend, ) they 
the would have done. N 
4 For Example, ſuppoſe e a Hole in the Board 
(ul 4B, thro? which the Rays of Light paſs, Di-. 
5 8 verging to the Paper f ; tis evident that the 
0 Line 7 4, at ten Feet diſtance, cuts off all thoſe 
Rays betwixt g and y, and conſequently makes 
a Shadowas far; whereas the Line n, at iwo 
Feet diſtance, cuts off hut rhoſe betwĩxt / y and g, 
and therefore makes no bigger a Shadow, and 
be Line at four Inches diſtance fewer, and the 
Shadows in all places muſt'be bigger, than if the 
=—_ \ 8 3 = Rays- : 


Cf 


2 5 | MY. -- 
Rays had bin Parallel, becauſe they all Diverge, © © 
$0 that there is no neceſſity for the Hair to att WW — 


- Ny 
0 18 
5 ö i | cles, 
Ant. 
| Mid 
. mitt 
fer 9 49 os! 
upon them at a diſtance, and their Divergency i bg 
an evident Proof, that they proceed from a dit- ther 
ferent Angle of Incidence.  ' . [g 
[ conceive, the Fringes in the following Ex WW... 
periments are produced from the Ir ularities but 
in the Surface of the Bodies, they are Reflefted IM... 
from, (and there is very few Bodies, but what I 200. 
have ſych Irregularities ; for Mr. Leewenbock I no 
has diſcovered, Notches like a Saw even in the W g 
Edge of a Razor, with his Microſcope, ) and I part 
from the roughneſs of the Edges of the Hole, I fire 
. and the IrreZularity of their Reflexion, in their I dir 
— c - 
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CHAP. XxXvIl. | 


1 As the Solar Particles are contrary 
to the Mitro aerial and Nitroterrene Parti- 
cles, they will account for the Phenomena of 
Mkaly and Acid, Magnetiſm, Sympathy and 
Antipathy, Eleftriſm, and the Coldneſs of the 
Middle Region. VVV 
Firſt, As the Ætherial Particles are indued 
with a Spring contrary to the Nitrous, (as has 

bin proved, and therefore refiſt and fly from 
ach other in an open Medium,  and«claſh, and 

. Witrive with, and tear each other, when confined 

i together: It will follow, that where either of 
them are Concentrated in a Body, they will Re- 

, Wit and Beat off their contraries, that float in the 


„open Air, and by fo doing will not only admit, 
oy but make way for thoſe that are Similar, to fly 


”" WW tothem, and to unite with them: as has bin 
ar abundantly proved by Glaubers Concentrated 
7m —_—— "43 
By which I conclude, That as the Nitrous 
5 Particles of the Air and Earth flow to thoſe 
E fires, ſo they do to all Acid Bodies, (and 
* circumvolve them, and unite with them,) as to 
2 Place where they can be moſt at reſt from their 
Etherial Enemy; and that the tberial! Parti- 
des flow to all A/kaliza/ Bodies for the ſame 


Reaſon. . 


p. Now all Saline Particles take to be Angular, : 
s they appear to be by the Microſcope, and not 
Wrey Porous, | bur Soli 5 as they ſeem to be by 


5 a their 


F 
their Weight z and conſequently thoſe in which 
either thoſe Acid or Alkaline Particles are embo- 
died, muſt be ſo too: So that when an Acid Li. 
quor, and an Alkaly are mixt together, by reaſon 
of the Luctation that ariſes betwixt the rhe. 
rial and Nitroas Particles, which immediately 
ſer. upon each other, like Fire and Water, 
more Groſs and Solid Saline Particles, in whi 
the iberial and Nitrous ate deeply and nume. 
- Toully intruded, are put into a Rotation, and by 
Joſtling againſt each other, break off their Cor: 
ners; whilſt the /Zrherial and Nitrous Particles 
by Extricating themſelves in this hurry, mutual- 


ly fhatter the Saline Bodies, and alter their Fi. 


tes. And ſo whilſt the Ætherial and \Nitroy 
articles aſcend in A huff to the Superficies, the 
Caine, cloſe (being Similar) and Subfide to the 

Bottom, and make a Body differing from either 
of them they were before, or rather compounded 
of both; as in Tarter Vitriolatg, which iconflit 
we attribute to what we call A, and Acid, 


that is, to the '/Fheria! and | Nitrous. Particles, 


as they ate combined with other Bodies, part 
cularly the Saline. That the Solar Rays are em. 
bodied, is evident by this, that hey add to the 
Weight of many Bodies, in Calei nation, e, g, 
Mercury Calcined by the Rays of the Sun, Cob 

| lefted by Burning Glaſſes, will,encreaſe conkids 
ably in Weight, as many other, Bodies will in 
7, che Fus : From whence ber hl ly take their 
Alkaline Nature, 28 is manifeſt, becauſe there f 
pothing highly A/Raline, but what has gone thig! 
Thien Degree of Fre. 
being Principles diſſemipated throwout the Li. 
r fe, even from the Higheſt Firmament, to 2 
onfiderable Depth, (as.1s evident by Freezing) 
SITES Fe POT IA DE Trl SEES 1 


— Cod. 
if not to the Centre of the Earth: It is plain, 


i, From this Contrariety of Nature in them; 
That the Impulfive Force of the Solar Particles 


acting upon the Nitrous, muſt neceſſarily cauſe 
a perpetual Flux of the Nittous. from that part 
of the Earth that is immediately poſited under 
the Circuit of the Sun, and the reſt of the Pla- 
nets, (i. 29 from the Eguator to the Poles. 
That theſe Nitro. arrial or Nitro-terrene Parti- 
cles, are difleminated thro' are parts of the 
Earth, is evident from this Experiment ; that if 
you heat an Iron Red, and let it cool perpendl- 1 
cular to the Earth, in any part of our Northern 
Hemiſphere, its loweſt end will gain a Verticity 
towards the North Pole: If you do ſo in any part 
of the Southern Hemiſphere, its loweſt end will 
Fain a Verticity towards the Sonth Pole, which 
ews,that there muſt be Efluvia from all Parts of 
theEarth,that can affect Iron, in the ſame manner, 
as if it had bin touched with the Load. tone; 


id, and conſequently thoſe Eſuvia may be preſumed 


to be of the ſame Sort, as thoſe that flow from 
that Stone are, Which ſeems to be confirmed. 
1, Becauſe the Lacy foe is generated in the 
arth, and is more eafily altered by the Air, and 
therefore its Efiwoia may be ſuppoſed to be Si - 
milar too, if not the ſame with thoſe, with 
which the Earth and Air abounds. 2d! „ B.. 
cauſe if you take the Needle thus impregnated, 
and heat it, it will looſe its Verticit7; but if 
you quench, it in the Earth, or let it cool Per- 
pendicular, it will again imbibe like Particles, 
and reaſſume its former Virtue, becauſe the Ætbe.- 
rial and Nitrous! Particles mutually expel. each 
other. 3dly,.the very fine Filings of Steel held 
over a Candle, will flaſh like Gun Powder, 
which ſhews they participate much of * | Ef 
oe 05 3 
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3dly, Tho there are Nitrous Particles in all 
parts of the Earth, yet they are not all exactly 
of the ſame ſort, but that thoſe in one part of 
the Earth, differ from thoſe in another part of 
the Earth, in ſome reſpeQs :'( vis.) thoſe in 
the Northern from thoſe in the Southern Hemiſ. 


phere. This is reaſonable to ſuppoſe, becauſe 


we find the Southern Hemiſphere, produces dil. 
ferent Animals, Vegetables, and Minerals, from 
Qurs, and therefore very probably confiſts 'of 
different Earths from Ours : From whence theſe 
Nitrous Particles receive a different Texture or 
Modification from Ours ; ſo that thoſe Southern 
Nitro-aerial Particles are not ſo Similar to the 
Northern, as to unite withthem, where ever they 


meet them. | 


But when impelled by the Solar Rays, proceed 
in ſeparate Streams (near the Earth) always to · 


- wards the South, tho in Our Hemiſphere, as 
Ours do always towards the North, tho in the 


Southern Hemiſphere. 


As in the Figure, Suppoſe a b r d to be the | 


Earth, à the North Pole, b the South Pole, cd 
the Equator, e f the height of the lower Re. 


gion of the Air under the Eqzaror, or that place 
reflected, diverging from 


_ *where the Solar Rays Tr | | 

the Earth, become ſo ſeparate, or at ſuch a di- 
ftance from each other, that they looſe their 
Power, or have but a weak Heat, ( being ſo dil- 
perſed to what they have near the Earth. 

No ſuppoſe g a Stream of Nitrous Particles 
- raiſed in Our Hemiſphere; and impelled by the 
Rays of the Sun, from the Eguator towards à the 
North Pele, from thence rowardt ? the North. 
Star ; | but heing cruder than the Nitrous Parti- 


cles of thoſe, 7270 Regions, they 77 af- 
 cend thither, but finking by their own' cight ; 
f | . TY [4 AS. * 1474 12 rk og 2125 * CN 4 2 
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he 
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u being te? 3 freſh ſupplic 

and being impelled ind, by frei ſupplies 
continued from the Equa tor to that Pole. — 
dend at.” towards n, and, from thence thro' the 


Middle Region of the Air, by f to ö, the Sautpb 


Pole, where deſcending to the Earth, they again 


proceed Northwards to h, and ſo to the E. 


quator. 3 


Fo in the Southern Hemiſphere, ſuppoſe 1 4 
Stream of Nitrous Particles impelled by the Sun 


from the Equator to " the South Pole, and from 


erb, : 
vv vw». oy 5 


5 9 9%. 
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thence by e to a the North Pole; when they de- 


ſcend to &, as well thro the Surface of the Earth, 
and all Minerals in the Earth, as above in the 


open Air. That they do pin bf the Earth and 


its Minerals, we may ea 


alily coyclude, fince they 
paſs thro? all Bodies (e 


>" of 


thro Gold it ſelf, thro? a Man's Head, or Body, 


or the Vacuum Bolyeanum, as is evident by the 


Effects of the Magnet upon the Mariners Needle 
thro! all theſe Mediums; fo that tis as eaſie for 


them to paſs thro? the Earth and its Minerals, as 


thro the Air. : 25 


2.40 11 
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| except Iron to which they 
adhere,') without any let or hinderance, even 


_ Now 


A „ 7 
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Now if in their Faſſage North, or South, they 
meer with any Particles that are Similar to t 
they cloſe with them: and if they are free (i. e 
If hanged ſo nicely upon a Pin, or Thread, 28 U 
Incline eafily this way or that, 5 Force them 
along alſo. 

Thus, if that Stream of Nitrous Perticles rai 
ed by the Sun in our Northern Hemiſphere at g; 
meets with that Point of the Needle that has bin 
touched upon the Southern Pole of the Magnet 
and is thereby impregnated with Partieles Simi. 
lar to themſelves, (that being the Pole of the 
Magnet, as it Hes in the Earth, that they beat 
upon in their Paſſage from g to 4, or from the 
Equator to the North Pole,) and have thereby ſ 

_ impregnated it, as to enable it to part with 0. 

of the ſame to the Needle, this Stream meeting 
with ſome of the ſame articles U Pon the Point 
of the Needle, unite with them, and carry them 
along alſo, that is, they ſo cleſe that nothing in- 
rercedes, and fo. becdme one Body, as Water 
with Water, or Mercury with Mercury, ſo that] 
uy: bn with more eaſe be forced _ g together, 


tha ared from eac other, have 
— i n ER, FI 25 hey | 


is, to Point E th 
Reaſon that 1075 1. is og upon the 
Southern Pole of the EPL, in gur Hemiſphere 
always turns rom e towards the 


. 
, 


Es Pole, with ſome. ] little Variation Eaft or Weſt 


pa Wick Varigrps: is greater. or Jefſer, as they: 
are nearet 55 6 farther from : ue ales, For the 


I s Particles are not, ar all im 
CA cas Fer 13 bi 5 l; Lf 
werte place it, would not 


It t eedle 
2 toward 4, bur we 4 becauſe the 
| Stream 


* 
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Stream there has 
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tending towards the North Star, that is at the 
oreatelt diltance, from the Equator, it would ya- 
from the Pole of the Earth, as you ſee in the 
— Beſides the bending of the Nitrous Par- 
ticles there towards , may cauſe ir to vary far- 
ther towards the Eaſt, luppoling F the Eaſt, or if 
it were at p towards the Ve ft. 
But if the Needle were placed at a the Nortb 
Pole, it would incline every way alike, becauſe 
the Nitrous Particles ſtreaming from all Points of 
the Equator to the Poles in Lines parallel to the 
Axis; would equally affect its Points, which way 
SMS... --- „ Yr, 
In like manner, if the Needle were under the | 
Equator, it would have no Propenſion more one 
way than another, becauſe the Particles there 
nike, have as r to one ** as 
the other, or an equal Tendency to either, bei | 
at 8 Diſtance from bot. wg 
"Theſe 


Et breadth, it proceeding - 
from the whole 125 of the Ac. and 


Effects are conſtant, except thoſe Nz- 
tous Streams from the Equator to the Poles are 
diverted by ſome. interjacent Body, as a Load. 
flone Iſland, &c. For tis evident, that if the 
Needle comes within the Atmoſphere of the 
Loadſtone, it will leave the North Pale, and turn 
to the Stone, tho Eaſt or Weſt; the Nitrous 
Particles bending that way, becauſs they there 
find leſs Refiſtance from their Ætherial Enemy, 
that ſpace of the Air in which the Magnet lies, 
being more impregnared with Nitrous Effftuvia 
from the Body of the Stone, and therefore more 
Similar to them; to which they will . 
turn, for the — * above mentioned, under the 
Title of Acid and A/tal, .... 


The 


— 


6wq > RG 
The Earth being in all places full of Nixon 
Particles, if the Needle approaches an Iſland (fi 
diſtant: from the Continent, ) it "varies fromm the 
3 and turns towards the Iſland: for the ſame 
Reaſons, and in the fame.manner as tis obſerve 
1 1 leave the Pole and turn toward the Load 
One. 2 V 
Atbiy, Tho' thoſe Nitrous Streams on each fide 
the Equator, have from thoſe Climes; ſuch x 
different Modification, as not to unite with each 
other, yer being the Emanations of the ſame Bo 
: o, vis. the Earth, do both find Similar Pores it 
the Magnet, thro' which they. would indifferent. 
ly paſs, were not ſome of thoſe Pores prepoſleſſe 
by thoſe Nitraus Streams, that flow from the B 
guator to the North Pole, and others by thoſ 
that flow from the North Pole to the Equator; 
dy which the Pores of the Loadſtone are ſo dil 
ary like Veins and Arteries, that thoſe N:rrou; 
articles that are raifed in our Hemiſphere can, 
and doeafily paſs thro* theſe, bur not thro' them, . 
 . whilſt the other can and do readily pals thro 
ftthoſe, but cannot thro? theſe, and either can car: 
ty with em, Common Lon ro the Magnet, 
to which they are both indifferently Similar, 
But if the Texture of the Pores or Particles of . 
ron are altered, prepoſſeſſed, or covered with 
Magnetic Particles, by being touched upon either 
of the Poles of the Loadſtone, then only thok 
Particles have power to carry it along with them; 
which beat upon that Pole of the Loadſtone, 
(when it lay in the Earth) on which it was 
touched; and tlie contrary reſiſt it; as for Ex- 
ample, if you touch the Needle upon, the Southern 
Pole of the Loadſtone, then thoſe Nitrous Par 
ticles that flow from the Equator, can only car 
it to the Southern Pole of the Stone, upon oy 
. | >= 


* 
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pole they beat in their Paſſage towards the Northz - 
but if there be no Loadſtone in their way, then 
they will carry that Point of the Needle which 
mel vas touched upon the South Pole of the Load- 
vel fone, ſo as to make it Point towards the North: 
n hich is therefore called the North Pole of the 
Needle, and fo on the contrary. _ © + + | 
fe! That the Pores of the Magnet are indifferent 
uo the Nitrour Particles in either Hemiſphere, is 
ach MW evident by theſe Experiments of Mi. Boyles, in 
Bo. His Book, Of the Gee 3 Na- 
$ it Mi tural Philoſophy, where He ſays, That an Oblong 


em. Loadſtone heated red hot, loſt its attractive Vir. 


te, but by cooling it again, he gave irs Extreams 

* a Polarity, and b ee ee the ſame end, ſome- 
doe mes North, and ſomerime South, chang'd the 
o/: koles at pleaſure. The fame Polarity, as he 
4if nentions in his Magnetic Experiments, he has 
ou; Moblerved in a piece of Brick or Earth, burnt and 
can, cooled in the fame poſture. 4 
em . He ſays farther, That rho' it is a peculiar Qua- 
bro ly of the Loadſtone to Point North and South, 
cat. ſe without deſtroying the ſubſtantial Form by 
met. ite, the Poles may very eaſily and ſpeedily be 
ilar. Nebanged, if a ſmall Fragment of a Loadſtone has 
f. - Poles ſucceſſively applied to a very vigorous 

WR; e 

Thoſe Exderiments.ſhew plainly, 1/7, That the 
Magnet receives its Polarity from Terrene Eflu- 
ma, that ſtream from North to South, and back 
Again; otherwiſe the Loadſtone would be no 
rore affected or impregnated with Magnetic 

-_ by cooling in this poſture, than in an 
TT! ͤ ie 1 

2dly, That *tis not any different Figure in the 
Lores of the Magnet, that appropriates them on- 
to admit theſe Nitro-terrenc Particles that are 

NE — x, = _—_ 
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1 and to repeal thoſe of the Southern, and the con 


Po es both from the net, and therefore leaves 


wide, if the Point of the Needle be held toward 


1 5 1 ( 272 IG 
raiſed by the Sun in the Northern Hemiſphere 
trary. But the prepoſſeſſion of either ſort 
theſe Efluvia in thoſe Pores; otherwiſe he _ 
not have altered the Polarity at pleaſure, the 
Fiery Particles being equally contrary to both of 
them, and equally puts both to flight, or baniſh. 


its Pores and Poles free to be poſſeſſed by either, 
and then the Stream in our Hemiſphere proceed: 
ing from the Equator to the North, by reaſon of 
the violent Impulſe of the Sun, muſt be ſtronger 
chan the oppolite, and therefore cauſe the Polari- 
ty in that end that was oppoſed to it: and the 
vigorous Magnet, by its numerous Effluvia, force 
the few in the Fragment that make but a weak 
Refiſtance back, and takes poſſeſſion of their 
Pole, which they could not do, were not the 
Pores adequate to either. 1 
And if the cooling of the Stone North and 
South will cauſe a Polarity in the Magnet, it will] 
certainly follow, that the Magnet that is genen - 
ted in that poſture, will thereby obtain the ſame 
Virtue, from thoſe Streams that flow thro! is 
Pores North and South. LD 
That there are ſuch contrary Streams in which 
its Virtues conſiſts, ſeems farther confirmed by . 
theſe Experiments; that if the Needle be drawn "rh 
from the Pole of a Loduſtone, towards the Equa- 1 
tor, and you hold the Point towards the Pole, it 4 
gains a reſpect to one of the Poles : but contrary pat 


the 1 it gains à reſpec towards the cot- 
. 33 
24, If you take a piece of Paper or Paſtbord, 
and cut a Hole, and put a Loadftone thro it, ſo . 
that the Paper or Farchment may cloſe mal 27 
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e tte Laudſtone, chen keep it in a Level or Horizon, 

on- al Poſture, and Sprinkle: ſome ine Filings of 

of Steel ' upon the Paper and Loadftone; and you 

ald will find the Laadſeone will diſpoſe the Filings in 

ce fich Lines) as in the Figure. In which ſappole 

of W4 the Lauſtone, B the North Pole, C the South. 

th Pa, D E weaker Streams flowipg out of one 
arg of the Laadſftune, and in at another, being. 

e hear back by thoſe Particles that always flow to 
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de Loddfore: : That theſe are two 
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t : 
dreams #t B and C, which conſtantly 400 6 
ard 4 is plain by this, that either of them is 
Upable of carry ing Iron to the Loadſtone, which 
bey could not do if both cireulared the fame 
hay, that is, if theſe that ſtream out at B al- 
days turn back by D and E to C (or the contra 
y;) from thence, again to A, and ſo on to; Br; 
lot if ſo, they could only, and would always 
I lron to the Sauth Pole of the Stone, but he- 
do the North (or the contrary) becauſe 
= T - — 
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there the Particles would flow from the Stone to. 
wards B, and conſequently would always te 
the [ron from that Pole, which is contrary to Ob 

ſervation... % ¾ ef 
_ *Tis evident from this Experiment, that the 
Virtue of the Loadſtone is communicated by way 
of Streams, and that in it there are two contrary 
| Streams, for otherwiſe the Motion of the Needle 
this way or that, could not change the Efficacy 
of the ſame parts of the Loadſtone. It is like 
wile evident, that thoſe two Streams are at the 
- contrary ends of the Loadſtone; and therefore 
two Loadſtones having their Ends differently mo 
difted by theſe Streams, will have Power to at 
upon each other ſo, as to fly from the one and 
unite with the other, as their different ends meet 
ſuppoſing them to be conveniently ſet, u 
ſome little Pin, or otherwiſe at Liberty, ſo that 
_ a ſmall m—_—_— may eafily incline them any way, 
And then if their Poles of a contrary Name meet, 
they will cloſe together and unite, for this is 
their Natural Poſture that they were generatedl 
in, and therefore the two contrary Nitro 
Streams will find adequate Pores for their Paſlage 
( and Similar Particles contained in thoſe Pores 
in the oppoſite Ends of the Loadſtone, without 
any Diſturbance, as they did before it was take 
our of the Earth, and the crowding in of thei 
Streams at the oppoſite end of the Loadfion 
will thruſt the two other together, and make e 
. - unite, as in Fig. 1. let 25 be a Loadſtone, l 
4 be the North Pole, b the South Pole there 
F thro' which the contrary Nitrous Streams pag. 
with equal Facility; let the Loadſtone be divide 
into two at c, and make the Loadſtone 4 c, att 
I. cb, in Fg. 2. In one of which « will be th 
North Pole, and c the South Pole, in the oths 


- om" Poſture, 
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will im 
were before in Hg. 1. 
ſame Name as à c, Fig. 3. meet, th 
n poſitio 
ind th 
tary Poles, will find no Pa 
Reaſon, force them to move O! 
Wother: the ſame is to be obſerved in two Touched 
Needles, and for the ſame reaſon. 
Mr. Boyle ſays in his 57% E 
n Oblong Loadſtone be cooled in a Perpendicu- 
its lower end becomes its Northern - 
ale, but if that end, inſtead of expoſed to the 
Avia of the Earth, be cooled whilſt reſting on 
ee Northern Pole of a ftrong Loadſtone, it will 
wide e the Southern Pole, and will Attract the North. 
„ d of the Needle, e 


- | N 


„ 
c will be the North Pole, and 


e 


But if the 
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6 the South Pole. : 


* 


Now the two cc, being the North Pole of the 
one, and the South Pole of the other meeting, 
they will be in their natural Poſture, as they 
were in before they were ſeparated at c, in Eig. 1. 
and conſequently, the contrary Mirrous Streams 
will find the fame free Paſſage thro' them, and 
them and unite them again, as the 
oles of the 
4 will be in 
contrary to the Natura 
ore the two —_— beating u 
2 


Situations, 
pon cons. 


and for that 
liquely to each 


of 


I conceive the Cauſe of this Phenomenot. to 
be the weakneſs of the Effluvia that ariſe Per. 
pendicular from the Earth ; which is ſuch tha 
they cannot force their way thro' the Pores of the 
Loadſtone; but beating upon its lower end, they 
adhere to it, and plant themſelves upon, or in 
its Surface, as they do upon Iron for rhe ſame 
Reaſon, vis. becauſe they cannot pervade its 
Pores, as they do the Pores of all other Bodies: 


As is evident from this, that if a Mariners Needle; 


fixed as it ought to be, be ſer upon a Plate of 
Iron, and the Loadſtone moved under it, the 
Loadſione, will not at all affect the Needle, be 
cauſe its Effluvia being Similar, are withheld by 
the Plate of Iron, but if the Needle be fer upan 
any other Body whatſoever, and the Loadflone bs 
moved. under it, *twill have its effect upon: rhe 
the Need le: and therefore theſe Nitrous Efluun 
being not able to enter the Pores of the Iibatfon 
when their Similar Particles were put to Flight; 
and the Particles of Fire poſſeſt their Places, 
they only fix upon its Surface at the Lower end 
of the Loadſtone, as they do upon Iron; and are 
cared with it, like the Needle to the North, by 
the Stteam of Nitrovs Particles that flow from 
the Equator. But if that end be cooled, whilſt 
reſting on the North Pole of a ſtrong Magnet, 
1 be the South Pole, and will 'Artract the 
North end of the Needle; becauſe the Nitrous H. 
luvia being collected by the ſtrong Loadſtone, 
upon whole: North end it cooled, will force 
their Way with Vigour thro? irs Pores, and ſo 
Sive it again the Nature of à true Loadſtone, 
which it had (at leaſt in a great meaſure) loft be. 
tore, by the action of the Fire. 
And becauſe theſe Nitro-terrene Particles will 
not paſs thro? Iron, but by reaſon of their Simi 


litude adhere to, and condenſe upon irs Surface; 
| — 
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1 Reaſon may be aflizne.l, why a Loadftone that 
5 Ciped with Iron, will take up much a greater 
Weight of Iron, when it touches it, than it will 
do when naked or unarmed, and yet it will not 
attratt ir at ſo great a Diſtance as whenUnarmed. 
for the Plates of Iron fixed upon the Poles of the 
Loadſtone, thro” which the Magnetic Effuvig can- 

qt paſs, bur by Reaſon of their Similitude will 

tererained by them, muſt be highly impregnated, 

ind covered with thoſe Effluvia; ſo that the diſ- 
imilar Parts of the Air near the Iron Plates will 
e quite baniſhed or drawn off by the Multitude 

of theſe Efluuia, and then when any other Iton 
s applied to the Ends of theſe Plates, nothing 
will intercede but theſe friendly Particles, which 

will only ſerve as a Glue to unite them. And 
conſequently - the Preſſure of the Atmoſphere, 
which is equivalent to the height of a Pillar of 
Mercury of 29 or 30 Inches long, will hinder 
them from ſeparating : (and I am confident, I 
have ſeen a Loadſtane hang to a Key by the ends 
of choſæ two Plates fixed upon its Poles, at leit 
equivalent to the Weight of two Pillars of Mer- 

ry: zo lnches long, of the bigneſs of that part 
of the Key thàt touched thoſe Plates. But then 
n the other hand, theſe Nizzous' Emanations 
which were wont to flow ro the Magnet in 

tight Lines, and Concentrated at its Poles, will 
be ſcattered and divided from their  wonted 
Courſe by theſe Plates; and conſequently cannot 
carry any thing along with them that is at a di- 

ſtance, with ſo much Force. to the Magnet, as 


* 


ten did before? WWE 
There are other Phanamena of the Magnet, but 
all aptly and eafily ſolved by theſe Principles 
Aby, There are Electrical Bod ies, ſuch as II. 
low Amber; Fer, Sealing Wax, c. that are gene- 
ally of a Bituminous Unctious Nature, as ap- 


F 
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33 
ars from their Inflammability, Smell, and 
| 1 Analyſis, that upon a little A —＋ 
Rubbing, have Power to Attract light Bodies, a; 
' Straw, Paper, &c. to them, and to retain them 
ſometime Which I conceive is performed aker 
this manner; the agitation of the Particles of An 
ber, &c. by Rubbing,cauſes a RarifaQion of the 
Air contained in its Pores, which being Rarified 
muſt take up more room, and conſequently can. 
not be contained in the ſame place, but will 
force its way out with Violence, and in ſo doi 
will drive thoſe looſe Unctious Particles in theſe 
Pores, that participate of the ſame Nature 
the Whole, (and are thoſe that are the Cauſe 
_ of Smell in all Bodies whatſoever, ) out alſo: 
theſe Raritied Particles, as ſoon as they come in 
to the open Air, will be Condenſed by its Nitrous 
and Aqueous Particles; which being Condenſed, 
the UnCtious Particles will be drove back; and 
in their return being Numerous (as appeats by 
the 2 . of. Amber, if it 5 immediately 
put to the Noſe upon rubing ) will throng upon 
each others backs, and being Similar will clok 
with each other, and unite in little Lines o. 
Threads, which being of an UnQious Natur, 
will be repelled back again by the Preſſure of the 
Air, as Qyl from Water, or as Contrarys from 
tach other, to the place from whence they came: 
, and as they retire will carry any light thing along 
with them, that an Un@iozs or Bitumi nous Bod) 
is apt to adhere to. rr * 
The Reaſon why all Bodies are not Electrical 
(there being none but what have Smell at leaf 
upon Rubbing ) is, becauſe. their Odorous Efis 
via do not always meet with Particles in the Al 
That they are apt to adhere to, and that they att 
_ firong Fnoug to carry along with them: or 
= ol > ha OR , 4 310 a | ſ 
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95 fibly they may not be ſo diſſimilar to the Aerial 
Particles, as to be impelled back again by them, | 
to their own Bodies, but may diſperſe in the Ar- | 
moſphere, and mingle with ſuch Particles they ' | 
find therein Similar ro themſelves © © 
they, That the Healing of Wounds by the 
Sympathetic Powder or Weapon Salve is done by 
Bflowis, is evident from the Requiſits that are 
neceſſary in the performing thereof; for the 
Powder muſt be ſprinkled upon a Linnen Cloth 
1 wet with the Blood freſh from the Wound; or 
5 diſſolved in a ſufficient Quantity of. Spri Wa- 
ter, and a Cloth that has the Gore dryed upon 
aue it mult be put therein, or the Salve muſt be ap- 
IG. = to the Weapon before 'ris cleanſed ; or the 
eapon muſt be put into the Wound again to 
make it effectual when Dreſs d; and then they . 42 
muſt be kept in a moderate Heat, ſuch as rhe _ 
zu Beams of the Sun in the Spring, and in a free or | 
; by in the open Air. „„ „„ : iv 
For if the Bloody Cloth, with the Powder 
won! {prinkled upon it, or put into the Vitriolated 
doe Water, or the dreſſed Ax with the Edge down- + 
- oo M wards, be put into a cool Cellar, where the Air 
un is fte , the Cure will not ſucceed/ If the 
the Yitriolated Water with the Rag in ir, be ſuf- 
rom fered to freeze, the Wound will be affected at 
me: firſt with a Senſe of Cool or Shivering; but if ir | 
lov de quite Froze up, the Wound will neither find i 
Jody or harm by it. If the Bloody Cloth be 9 
. taken out, and dryed by a Hot Fire, the Wound —_ 
ia i inflamed, and afflicted with. a violent burning 
leaf Pain. If the Bloody Linnen be waſhed with a || 
FA Livia or Vinegar, that may fix or totally ca- 
Au off the Spiritous Particles of the Blood, and 
y dben put into the Vitriolated Water or Powder, 
it will have no Effect at all. If it be waſhed in 
„ i Fpring- 
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Spring Water, it vill do ſomething; bur will 
not have equal Efficacy: with that, that” is bs 
waſhed at all; ſo of the Weapen. 

From hence tis plain, that for the performing 
of this Cure, there miuſt be a Mixture of Sang 
ineong Particles with the Vitriolic, and conſequent- 
ly. the Cure however it be effected, \muft proceed 
from this mixture. '2dly, Tis plain, that it can- 
not proceed from the immediate Application of 
this Mixture to the Wounds, which may perhaps 
be 20 Miles diſtant; and therefore it muſt pro: 
ceed from Efluvia ( which probably reflect from 
the Luctation of diſterent Particles in this Mix: 
türe.) and flow from it to the Wound. 

3 Phat this does A wor from Effluvia i; evident, 
| 25, From Wits, that the Cure may be: Accelera- 
ted by thoſe things that excite Efluvia, as by 2 
moderate Heat; and Retarded by thoſe things 


that fix and hinder this Effluvia, as/Froft, or 1 


Stagvant Air. 

+. 2dly, Becanſe the Effects will be fironger, a or 
Weaker as therg-is a greater or leſſer g 
f Fanguineous Particles mixt with the 
trial. tor if the Bloody Cloth. be waſhed 
Spring Water, and then put into a Vitriolatec 


Watar, the Effect will not be totally abaliſied but 


much weaker than if it had bin put in r 
ed. But if the Rag be waſhed'in Vinegar, o 
| : Lixivium, which either fix or totally carry 'f 


e Spirituous Alaly Particles: of — Blood, & 


vill have no Effect at all. By which it:appears, 
that this Effect may be leſſened, or advanced, or 

totally deſtroyed at * which:ſhews' that 
it depends upon this Mixture, and therefore can 
Operate no otherwiſe than as Matter, which 
weed being at a Diſtance mouſtcbe!by.Bfil 
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But then it will be enquired, ff, how cheſs 
iflxvis are directed to the Wound. 2dly, Whe⸗ 
ther they are proper to work ſuch an Fleck, if 
they do come to Wound. 34/y; If they are pro- 
per, and do come to the Wound, whether it may 
be ſuppoſed to de in ſufficient Numbers: to per. 
form the Cure. 
Firſt, Tis certain, t r from the Mixture of. 
the Oleogineus Atkali , and Spirit of the 
vs ll Blood, chere Will be a LuKkation with the Acid 
0. VitriolicParticles,from which there will ariſe E,. 
m wia Participating of both Nature; which will 
x; Mitcrefore be Heierqgengbus to any of the A 
-. ſpherical Particles, and conſequently will be im- 
t, pled by them, 40 move in that Line, in which 
EE 
2 
. 
1 


they find Particles moſt Similar to themſelves : ; 
vhich muſt be towards the Wound, becauſe: all 
long from thience there has hin Efapia proceed- 
Ing from this Mixture, or the Blbody Cloth, f 
ich being ſcaktered in the Air, and hy- it im- 
ot belled to the Ground, will be lodged upon the 
bass, Sc. and there remain in A Line to the 
1 face where this Mixture is, rho! at a very great 
in I Diſtance, as che Efavia from the Foot or Body 
teck Nef a Hare, or other Animals will lodge upon the 
t öbrcund, and there lie in pe; to 2 Miles 
litance, and be perceptible uy and other 
Hunting Animals many Hours, if oo ays after : 
and poſſibly ſoe Foot Steps af it may remain 
even aſter tis im * N to A l 
* or che! moſt acute Hunters: But if not, 
N! ong as Efluvia do ariſe from the Mixture, 
ind paſs by this Lade to the Wound, it muſt be 
continued tho to ſome Da ys.or Months, and will 
te until the Volatile Saline Particles have extri - 
und. cated themſelves from the Terrene and Groſs 
. ; 2225 Particles or te Blood, which perhaps = 
U „ Ee OR 
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may be much longer in doing than is uſually 
imagined ; tho Actuated by a Moderate Heat, as 
many Relations would make ou. 
But that the EHuvia from this Mixture are 

likely to continue long upon the Graſs, Oc. ap. 
pears from this, That if the Bleody Cloth be 
waſhed with Spring Water, the effect will be on. 
K weakned not deſtroyed; which ſhews that the 
articles that are effectual for this purpoſe, are ſo 
combined with the Oleaginous, as not to be eafily 
miſcible with Water, nor conſequently with Air, 
which abounds -with Aqueous Particles : and 
therefore theſe Eflzvia may long continue in it; 


1 and by reaſon of the impulſe of the Air may paſs 


| ly thoſe of B 


with great Celerity by this Line ro the Wound. 
_ - 2dy, Theſe Particles ſeem proper for theſe Ef. 
fefts, (i. e.) for Healing of the Wound; Hf, 
as they participate of Virriol, and are therefore 
Cooling and Aſtringent, by which they take off 
the Inflammation, and gently cloſe the Mouths of 
the Veſſels. 2dly, As they participate of Saxgui- 
xeous Particles, ſo they are fimilar to the Juices 
contained in thoſe Veſſels, and therefore Unie 
with em, and thereby joyn them together ot 
34h, tis manifeſt from what has bin ſaid of 
the Exceeding Subtilty and Fineneſs of thberial 
and Nitrous Particles, that a very ſmall Y ng 


ty in bulk, will ſupply a very numerous Eflcors: 
And that all A and Acid, (and conſequent 

and Virriol,). are tber 
and Nitrous Particles, concentrated and embo 
dd, or combin d with other Principles, by which 
as they receive different Modifications, ſo they 
ate capacitared to have different Operations up 
#9 the Animal; and all other Bodies. 


18 . 
And 
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And I apt to think, that tis from the Motion 
and Contrivance, or Structure of theſe moſt Mi - 
nute and Imperceptible Parts of Bodies, that the 
Efficacy of moſt, if not of all Medicines whar- 

ſoever depends, and not from the Bulk of thoſe 
Groſs Ingredients, that are vifibly at reſt. | 

To confirm the Truth of tbis Conjecture, I 
could give many Inſtances, as 1/7, that of Anti- 
nony, an Infuſion of the Liver Glaſs, or the 
Regalus of which, in Wine Poſſet drink, c. 
without any ſenfible Alteration in the Liquor, or 
waft in ic ſelf; will ſo impregnate it with its 
Effluvia, as to cauſe it to be ſtrongly Emetic, ſo © 

zz to put the Stomach and adjacent Parts into Vi- 
olent Conyulfions, and almoſt ſhake the whole 
Animal Oeconomie to pieces. zdly, It has bin 
pofitively affirmed to me that a Dole of Extra. 

Lum Rudii, made up into Pills, and well Gilt, 
have worked very well, yet come away undiſol u- 
ed, and the Gilding not in the leaſt broak. 

3qadiy, Dr. Buck, who was a Man of great Iuj- 
genuity and Candor, ſhew'd me the Lapis Ne- 
phriticus, which he wore in his Boſom, being 
ſubje& to that Diſeaſe; and told, that twas not 
only ſerviceable to him therein, but was of ſuch 
Efficacy, that ir would tinge his Urine of a Green · 
iſh Colour, ſo oft as he wore it, yet without 
the Perception of any thing from it, or any Al- 
teration in it. e „„ 

Many other Arguments may be taken from the 
Honourable Boyle's Diſcourſe of Languid and Un. 

beeded Motion, and His Treatiſe of Specific Medi- 
eines; bur theſe are ſufficient (with what has 
bin ſaid before, all along,) ro ſhew that the Ef. 

fcacy of Medicines may be very Powerful, and 
their -Efflyyia numerous enough, to exert that 
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tower, tho to Senſe Imperceptible. 
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The Weapon Salve compoled of Scull Moſs 
Mummie, and Man's Fat, has Stiptic and Olen. 


ginous Balſamic Particles, which latter are Si. | 
milar to the Animal Juices, and Hererogenious 


to the Air, and therefore perform the ſame Ef. 
fects, (as may be ſuppae,) ) for the 2 0 Rez: 
n as 2005 other. . | 


- 


. 8 t have « Remain their 
5:9 Axis, they are the: ion upon ti 
: A and its Re/ata; for as they enter into 

the Pores of the Bodies, as ſuppoſe of Vegetables, 
they firſt Act upon the Aerial: Particles they find 
in cheir Tubes, dilate them and drive them out 
upon which che External Air ruſhes more violent 
ly in, and drives out, not only the Aerial; but 
2dly, thoſe Aqueous Particles indued tuith 4 Con- 


tracting Spring, which being then euſieſt moved, 


the Etherlal Fartikles next ſet upo; and by 
cloſing with them, in their Rotation, #:tretch 
their Springs, and unwind them ſoy: that they 
are ſometimes themſelves wraped up in them, 
and fly- with them. As is viſible" in a brigt 
Braſs Pot, in the bottom of which, being ſet 
with clean Vater upon the Fire, Jon maß ſee 
little Globules, in which the Etherial or 
Particles are 'wraped up; and when chey ate e. 
panded fo far, as to be lighter an Water, you 
will ſee them aſcend to the Surface, and. 4 
way in a Fume, which [Aſcent of them will er 


creaſe, af the For grows Hortet, till Bat lat 


. So! il wi - — of 0477 will 
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nn _ ET ( 285 ) t 
will be in fo great numbers, as to put the Wa- 
ter in ſuch an Agitation, as we call Bong. 
The Aqueous Pink in the Pores of Vegetables 
being thus unbent, or. ſtretched out, take u 
more rogm, and are then what we call Rorified, 
and ſo force their paſſage, thro? the Pores and 
tubes, hs lame manner and way, as the 4- 
trial did, before. And being thus rarified, and 
npidly f 7 out in great numbers, cauſe that 
PN we call Smodk. Bo. Foe oa 
- 3dly, Theſe being ſepatated, and the Rotation 
of the itheria! Particles being ſtill continued, 
and their numbers encreaſed, being collected by 
a Lens oi Barning-Glaſs, they will next ſet upor 
the Oyiy or Sulphuriods particles; which being 
in ſome meaſufe Similar to them, are eaſily put 
into a like violent Rotation with them: In 
which Rotation they will likewiſe ad upon 
thoſe Nitrous Particles that ate combined and 
united with them, Upon which they will break 
but together in Flaſhes, like Niter and Szlphur 
compounded in Gunpotoder, and incited to à Ro- 
tation by Fire: Which Flaſhes being dilated by 
Aqueous Particles, and numerouſly forced thro? 
het ror and Tubes, , cauſe that Phenomenon we 
RE Gon: 3 2 2 5 N 
. athly, Flame conſiſting of Particles thus violent- 
ly Agitared, has Power to act upon others, and 
give the like Motion to wg which will be 
continued till all the Aqueous, Nitrous, and Sul. 
phurious Particles be ſeparated and evaporated. 
and then, the Bond of Unity, and adhefion will 
be. diſſolved, and the Terrene and Saline Parti- 
tles being diſanited, will be reduced into that 


LY * 


# r * 


Powder we call Abs. | 


That the Action or Power of N 8 
dends upon their Rapid Rotations, ris 
thoſe Sparks that fly from a Flint and Stee! 
which falling upon the Sulphurious Parts of 

— Gunpowder, according to the Hyporbeſis, will 
impreſs or excite a like Motion in them, ag is 
alſo viſible in its Flaſhes, and Smoak flying a. 
way in Curles. This Rotation is yet more ma- 
nifeſt in the Cupelling of Mertals, where you 
may plainly ſee the ious Mettals whit: 
Ung about in bright Spots  _ 
And that the Warry Particles are ppratol by 

Fire firſt, and the Oy/ and Acid 4. ing com 
dined together follow next, is vifible in every Di 

| ſtillation; which Acid Spirit is Nrrer, as has 
din proved before, and the Nitrous and Sulphy: 
riout, being combined her in the wood of 
© Vegetables, will have the ſame Power to act up- 
on each other, in proportion to their mixture with 

| other Farticles, as they have in Gunpotoder, and 

©. conſequently proporionally coop the ſame Ef. 
fects, when aQuared by Fire or Ether. So that 
Culinary Fire ſeems to be produced chiefly by the 

VO GOIN of theſe wo wot; ing Prinecl. 
les; which being mixt in an equ portion 
en the Cort und, by chen Luckarlon if 
ſipate all the Particles of the Body, being affiſt- 

's E by the blaſt of the External Air; which at the 
ſime time that it drives rhe Atherial and Fiery 
Particles more forcibly into the Minute Pores of 
the Body, is its ſelf Rarified by on and helps 


to rend the Body in pieces, and carries away its 
| Fluid and Expanſive Parts ina Flame. 
. - gibi ther be a Medium as in Diſtillation 
1 ixt ths Body and it, that hinders the Exter 
nal Air from it, then only the At heria! (or thoſe 
I gneous which in Minutes and Motions, are ad 1 
#4 - f 25 . 8 5 5 125 X equãt * % 
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quat to Ætherial) Particles, can Permeate the 
Metals that the Body is contained in, and conſe- 

ntly for want of the Aſſiſtance of the Aerial | 
Roanding Particles, act upon it but weakly, and : 
only. carry off the Volatile Watry Particles at 
firſt ; and after that, if the Fire be continued, 
and encreaſed, the leſs Volatile Acid or Nitrous 
particles next; and after that the Owy, ever 
one ſſeparate, which will therefore be without 
Haſber, and conſequently without Flames : And —— 
tho the Body by this, is not incinerated, yet t ge 
mean Particles ate 0 far Evaporated, and the — Jad! 
Bond of Unity thereby, ſo far diffolved, that ii 1 
leaves it Fragile and eafily Pulverizible or Cal. Ji 


cined, as Diſtilled Harte Horn, c. 
Sthbty, If the Body contains no Fluid, or Ex- 
ve Particles, as Claſs z or ſuch only which 
Five for the bond of Unity, and are fo ſtub- 
bornly united with the Fixt, as in Gold and Sil. 
ver, that theſe Fiery Particles have only Power © © 
r force themſelves between, and thereby ſo ſepa- 


aA 


rate and agitate them as to put them into a State 
of Huidity; but does not, or cannot ſublime a- 

1 Ac them they are ſaid to Melt; and their 
Lartic 


les, thus Separated and Fluid whilſt the 
ire lafts, will reunite again, and become a 
Solid ard, as ſoon as the violence of the © 

Fiery Particles. begin to ceaſe, and withdraw | 
; 13.2485 TTW c e een 
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0 4 A v. Wax. | 
| 4 T A 7 the Aria, %, or Nina 
8 8 Particles, a have 2 contracting 
Spring, will Account Fe 2 il rhe Phiyortrine of 


Condenſation, - and Coldriefs Froſt, 


Snow, ee, 


©. has hin already ſhewed ; and therefore the 
Flux of theſe Nitrous Pa reicles tothe Poles, thro 


the 
| £ he. the Is 


5555 Quality) to Cauſe ſuch 3 
Idneſs there, as to Condenſe the Watry 


Middle Region of the Air, as has bin ſhewn 
egoing Chaprer, Sed. 3d. wilt eaſily be 
al. (ow te bas bin id of their Fri. 


tee of 
Cloud 


in thoſe Regions into Ice, and to Cause Hail to 
deſcend from thence in our hotteſt Months, 


Which likewiſe oonfirms the 
' *twwill be very difficult to a 
ble Cauſe 


hefes, becauſe 
ſign any other probs: 
or the Coldneſs of theſe Rep ions, 
tho? the Nitrovs Particles are the Cayke of 
Froft, &c. as has bin proved, yet tie manner of 


theit Action in the time ef Freezing, retnains Je 


to be explained. 
And before we can 
what Phenomena pret 


> that, we wh 
de and accompany 


onfider 


tion; which have bin very nicely and y Gay 


2 and plainly demonſtrated by . divers 


periments by the Academy 
Who in their Eſay 


Del , Cements : 
of Natural Experiments p. 78 


tells us, That upon the firſt Immerſion of .the 
Ball, as Toon as ever ir touched the Freezing 


mixture, we obſerved in the Water, 
< A a little rifing, bur "au _ 


in the 


* 


I 
7 


; ſoop ſubſiding, it fell in the Neck with a Mo- 
"tion regular enough, and moderate Velocity 
(retiring to the Ball, till arriving at a certain De- 
©oree it ſtop'd for ſome time, as far as our Eyes 
could Judge Immoveable. Then by little and 
lictle it remounted, but with very {low Motion, 
t and apparently equal; and then of a ſudden 
« withour' any Pproportionare Acceleration, it 
( flew up with a Furious Spring: At which time, 
it was impoſſible to follow ic atiy longer with 
the Naked Eye, initantaniouſly running thro? 
the Decades of Degrees. And as this Fury be- 
«pan of a ſudden, ſo of a ſudden it ceaſed, 
changing from that great ſwiftneſs to a Move- 
ment, tho very fait, yet incomparably leſs ſwift 
than the precedent ; and with this it continued 
(to Riſe, moſt commonly till it ran over the 
Top of the Neck: Arid all the while theſe 
things happened, were obſerved ſeveral littls 
i Corpuſcles of Air, or ſome other more ſubtls . 
Body to ariſe, and paſs thro? the Water, ſome- 
times in a greater, ſometimes in a leſs ptopor- 
«tion, This ſeparation was not viſible, till tha 
Water began to receive an intenſe Degree of 
Cold; as if the Force of the Cold, had ths 
Faculty of Secrering ſuch a matter from thę 
(Water. After this, we were willing to ſee, 
if theſe Alterations kept a kind of equality or: 
proportion with each other; wheretore we re: 
(peared the Freezings, ſcarce one Ice being diſ- 
(folved, but we ſer it- again ro Freeze: Yer be; 
cauſe they did not ſtill every time Kiſe to the 
(fame Marks, or Degrees in the Neck, we bez 
gan to imagine their was no fixt Period : Fog 
which it ſermed we had ſome feaſon. Ar laſt, 
it happened that in often repearing theſe Ex: 
' periments, we by chance let the Water in the 
. ä Bolt- ea 


\ 
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* Bolt-head Freeze in the Neck firſt, (of which Ml -+ di 
: ek ore in the Fourth Experiment of Freezing.) * cc 
*and fo broke one Veſſel. Whereupon we wer: M «© w 
* forc'd to make another, this we Blew leſs than in 
the former, that the Cold might ſoon inf-M to 
nuate thro? all the Water; we alſo made the N 
eck longer, to the Height of 45 * Inches ff pa 
that it ſhould not run over. This we filled to ty 
© x60 Degrees, and ſet it to Freeze in Ice, ven ing 
© diligently heeding it, we found at firſt, that all MW rela 
the Accidents of Subſiding, Rifing, Reſting MW Imn 
* Remounting, Swiftly Running up, and Stoop ri 
ing again, were the very ſame; (i. e.) hap- Tat 
© pened always, when the level of the Water we Wa 
* at the ſame Mark or 1 54 in the Neck: 
For upon puting it in the Ice, we obſerved, it 
_ © was reduced to the ſame Degree, as in the for 

© mer Tryal, that is to ſay, at the ſame Tempe- 

© rament of Heat and Cold; taking the whole Stat 
© Inftrument for a nice Thermometer, by reaſon MW Riſe 
_ © of the largeneſs of the Ball, and r of Aba; 
© the Ball, and proportion of the Neck, bei 

' © ſatished ſo far; we proceeded to find the Exatl Ren 
* Time of Freezing - And to obtain this, we tookW Sprii 
the Ball out of the Mixture often, yet as ofen: 
as we tryed it, we were never ſo ſucceſsful, 3 17 :/ 
© to find the firſt ſmall Veins or Stiria of lee, | 
but *twas either all fluid or all over Frozen; 
. © whence it was eaſie to gather that the Act d 
\ © Glaciation muſt be very quick. We let it ſtand 
© therefore, and be reduced to its firſt Mark, and 
placed it again in the Mixture, and took 10 
* tice of the Bes whereat it begun to mount 

© ſo ſwiftly; and half a Degree before it cam 
to it, we took it out, and very heedfully n 
garding it with the Eye, the Water in the Bal 

* thro” the tranſparency of the Veſſel, _ Sin | 


diſcerned, to be yet all Fluid; but the before re- 
* ceived Impreſſion of Cold ſtill Acting (tho? it 
© was juſt arrived at the Point, with a ſwiftneſs 

* indiſcernible by. the Eye, and therefore ſcarce 
to be conceived, forced the Water thro' the 
Neck, and in an Inſtant took away all Tranſ- 

* parency from the Ball, and changed its Fluidi- 

© ry into Ice. We were ſatisfied by often repeat- 
"ing the Experiment, that *twas Juſt as we have 

W related it, that there was a conſtant Riſe upon 
mimmerſion, Abatement, Reſt, Remounting, and 
ring upon Glaciation, which are ſet forth in 
- Tables, upon the Freezing of ſeveral Sorts of 
Waters thus, ok 


t In the Freezing of Spting-Water. 
1 V 5 diiſſerenet. 
State Natural —.— 142 | 12 
nie upon Immerſion —— ——-143:] 23 
1 Abatement — ——.-———-120 | * 
5 Reſt — —————_; | 16 
Ul Remounting — — —-———130 | 
. Des LN | 36 
x Spring upon Glaciation ————166 | 2 
n | : | 
all it the Freezing of Simple Roſe-Water, Stilled in 
x, Sy 4 Cold Still. | | 
5 : N 
1 5 3 
nd State Natural —  _— 140. : gg | 
no Riſe upon Immerſion 143 27 
Abatement — —t — — 116 os 
3 — 6 uw 
Is. . 2 | 67 
— | 


u: 


. 
In the Freezing s Myrtle-Flowet-Water, 41 1 
Jivod d in the Tube in 4 


| 5 . differenct, 
State Natural ——————— 4. | 
Riſe upon Immeſion — T4 38 


Abatement — re 
Reſt —— — JOS | 
Remounting — — ä — 25 


Spring upon Glaciaticn. — 30 | 


In the Freezing of Orange Flower-Water, as it 


flood i in 'the Tube i in 4 
| 5 1 
State Natrral - — 7, 
Riſe upon Immerſion —— —— 139] 2g 
Abatement——————— | 
' Reſt | — 
 Remounting——-<—— -——127 123 
Spring of Glaciation.— —— I | 
FH eeging of Snow Water. 
differenc, 
rare Natural 1361, 
Liſe upor Immeſion ä -139 | gh 
Abarement - ———i | 
Reſtpa⁊q —ů— — 111 1 
Re mounting 1162 5 1 


Hierin 


State 
Riſeu 
Abate 
Reſt 
Remo 


T. 
from 
' ſfead 

' only 
'(ceivi 
the! 
ver 
was ſe 
from 1 
was u 


Veins. 

Fro 
Thar t 
cflive 
cation 
Sublid 


Freezing of Stilled Cinamon- Water. 


1 


% 


difference. 
Sate Natura 139% 
Riſeupon Immerſionu —— 141 
Abatement K ———— 111 
Rel . ———-— 111 
Remounting — = W—  — } 20; | 


29 


L 


This Water Rifing with a very ſlow Motion 
from the State of Reſt, ro 120 + Degrees, in- 
'ſkead of Springing up as it then uſes to do, it 
only mounted with a quicker pace, which per- 
'ceiving, we immediately took the Veſſel our of 
' the Mixture, and found the Water ſhot into a 
very tender Ice, which melted as ſoon as ever it 
was ſenfible of the Air. The Snow-Water roſe 
from the State of Reſt as this did, and its Ice 
* unequal, broken, and Shot into Irregular 

eins. a „ 
From all which Experiments, 


, "tis evident, 
That there is a conſtant Series of Phznomena ſuc- 
celvely preceding Glaciation, upon the apply- 
cation of the Frigorific Mixture, (v:2.) a Riſing, 
dubſid ing, Reſting, Remounting, and a ſudden - 
spring, or hurry of them, before Glaciation, 
which afterwards gradually decreaſes. , 

All which, I conceive proceed from the A- 
ion of the Nitrous Particles, af they gradually 
pervade and affect the Glaſs, and its contents. 
Firſt, There is a ſmall Riſing, rarely exceeding 
two Degrees, upon the firſt Immerſion of the 
Ball into the Frigorific Mixture, and on the con- 
trary, they likewiſe obſerve, pag. 104. that up- 
on the Immerging the Ball into hot Water, the 
Fluids jn the Tube * ſubſide. This mon 


- 
e 


dy ) vs the Fixing of f 
ſay (pag. 105 ) proceeds from the Fixing of ſe: 
$ * Volatile Particles of Fire, eyapoxared 

© from the hot Water) into the External Pores of 

the Glas,whichr are as fo many Wedges forcin 4 

© and ſeparating the Parts thereof, muſt neceſſa- 


e rily diſtend and' enlarge the internal capacity 


© thereof; till they find a way thro the hidden 


_ © paſſages of the Glaſs, to the .1quor therein con. | 


© rained. That on the other fide, Cold bindin 
< up, and contracting thoſe Pores of the Glaſs, 
© makes theVeſſel become too ſcanty for the Bulk 
© of Water in it, before that bulk of Water, yet 
© unafteRed by the cold Contracts likewiſe, In 
fine, that the Veſſel being firſt ſenſible of Cold 
or Heat, by ſhrinking or enlarging it ſelf alſo 
© firſt, is the true Caule of that Phænomenon, of 
© the Riſe or Fall, as it becomes more ſtrait or 
large to the contained Liquors, yet not vitiated 
© by the quality of the Ambient. This Opinion 
is rendred more probable by the following Ex- 


© periment, ibid. 


e included in a Globe of Glaſs filled with 


Water, ſeveral ſmall Bubbles of coloured Glaſs, 


© Empty, and ſealed Hermetically : Theſe were 


© all near the Specific Gravity of the Water, by 
© means of the Air they had in them, whence the 


© Floaters upon the top of the Water, upon the 


© leaſt breath of Warmth ſunk down; and thoſe 
© at the Bottom upon any acceſſion of Cold 
© mounted upwards. Having this Inſtrument in 
s the Air, and ſuffering the Bubbles to reſt, we 


© began to approach to it underneath a. Pan of 


Water heated, and after thit of cold Watet 
© mixt with Ice well broken, and tho upon the 
* application of theſe different Ambiggts, we ob 
| © ſerved the ſame effects in the level, of Railing 

i ſelf upon the touch of Cold, and ſubſiding 
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upon that of the Hot Water yet we could 
not find when the Water ſeemed Condenſed, 
and Contracted, that many of them at the bot- 
tom Roſe up, nor when the Water ſeemed Ra- 
© rified and Enlarged, any of the Floaters ſank to 
the bottom. But theſe were obſerved to Fall, 
© and thoſe were obſerved to Riſe, when the Wa- 
ter after its Abatement upon the firſt Impreſ- 
© fion of Heat began to riſe again; and when af. 


*ter its Riſing upon the Impreffion of Cold, it be- 


gan to ſubſide again. An Argument to inſinuate 


* that the Water, and ſo any other Fluids in this 


* firſt Motion, do not really move themſelves, 


* but only obey the alteration of the Veſſels they 


are contained in. „ 
This Argument very concluſive in its ſelf, they 


ſupport with many more, in which they fairly 


prove, That not only Glaſs, but Mettals are ca- 
pable of being Dilated or Contracted by Heat or 
Cold: So that they leave it paſt diſpute, that, 
that ſudden Riſing or Subſid ing, upon the applica- 
tion of Heat or Cold, proceeds from the ſhrinking 


or dilating of the Glaſs, ( ſee them there at large.) 
 2dly. As this contracting or ſhrinking of the 


Glaſs, cauſes but a very ſmall Rifing, ſo it con- 
tinues but a very ſhort time; for as the Nitrous 
Particles proceed into the Water, fo they wrap 


up or condenſe the Aerial Particles contained in 


its Pores, upon which the whole bulk of Warry 
Particles, contained in the Ball cloſe nearer to- 
\ gether, and are contained in leſs room: Upon 
which that in the Tube, will not only Deſcend 

to the place from whence it aroſe, but many De- 


grees lower, where twill be for ſome time at ay 


ſtand: but then as the Nirrous Particles proceed 

farther, they 

and Atberial Particles contained in the Water; 
. which 


will begin to attack the Spirituous, 


* a — — — —— 
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which being put to flight by the Nitrous, will 
te collected into a Body in the Centre of "the 
Glaſs (as their manner is, as has bin already 
ſhewed in Liquors in the hard Froft,) that. heing 
in the remote Place, when they are ſet upon all 
manner of ways. Being in this Poſture, the Ni. 


trous Particles at firſt but weakly attacking them, 


by a weak LyQation; will te Repulſed by them; 

but every LuQation being accompanied with an 
Expanfion, will cauſe that Gradual Remounting 
again, till after two or three Repulſes, they re- 
turned with redoubled forces, and make a tu: 
rjous onſer on all Sides; which Cauſes fo violent 
a Luctation betwixt them, and ſo great an Ex- 
panſion, as to cauſe the Water in the Tube, in 
2 Moment, to run thro? all the Degrees to the 


Top. | 3 | 

In this LuRarian, the contracted Spring of the 
Aqueous, and Nitrous Particles, will be ſtretch- 
ET and expanded, and both theſe and the Spirs 
 txous in the Conteſt, will be ſo mutually Twiſted 


| e with each other, that they will at 
k 


ze ſame time, loſe their Fluidity and Perſpicui- 


ty, and be context or combined into the Confi- 
itance-and Firmneſs of Ice. They loſe their Flui- 
Ejty, which depends upon the Volubility of Glo- 
bular Particles at liberty, becauſe now being 
ſtretched out, their Form is altered: They loſe 
their Perſpicuity, becauſe they now being mu- 
tyally Twiſted, Plated or Embaraſſed with each o- 
ther, the Rectitude of their Pores is peryerted ; 
and becauſe the ſame Particles take up more 
Jom, being compaRed into. Ice, thus ſtretched. 
And expanded; therefore a piece of Ice is pro: 
: Ke lighter than an equal Bulk of Water. 

5 Hef 

1 it 


+ 


i A 


Fit 


thera, 


alread 
Lucca 
cles 
their 
on, is 
the ti 
Ane 
1 N 
Firſt, 
ſprink 
fully 
to, ol 
2d 
poled 
ticles 
their 


4 


JJ 
Firſt, That there are ſuch Sprrituous, and A- 
therial Particles in the Pores of Water, has bin 
already proved. 2dly, That there ſhould be a 
Luctation upon the admiſſion of Nitraus Parti- 
cles with theſe, is a neceſſary conſequence from 
their Texture. 3dly the Violence of this LuQari- 
on, is ſhewed by the Force of their Expanſion in 
. 
And that G/aciation proceeds from this Ludta- 


tion with the Spirituous Particles ſeems credible : 


Firſt, becauſe a ſmall quantity of Aqua Vite 


ſprinkled upon the Freezing Mixture, wonder- 
fully intends its Force, as the Academy del Cemen- 
„ e roo. EEE 
_ 2d)y. Becauſe thoſe Waters that may be ſup- 
poſed to abound more with theſe Spirituous Par- 
ticles, Freeze quicker, harder, and firmer, and 
their Ice is more Expanded and Lighter, as is ma- 


nifeſt, from rhe Experiments made with the C- 


range and Myrtile-Flower-Water, which we may 
judge by their Fragrant Smells, molt to abound 
with theſe Spirituous and Atberial Particles; 


and therefore to make a ſtronger Luctation, and 
greater Expanſion : From whence we may expect 


to find the Particles more firmly Twifted, Entang- 
led, and Compacted among themſelves, and 


conſequently a Harder and Firmer Ice. And ac- 


cordingly we find in the Tables, that the Spring 
upon Glaciation in Orange-Flower Water, is three 


times as ſtrong as that of Spring-Water ; and it 
may be ſuppoſed thete is much more difference 
twixt it and Snow-Water. . And accordingly 


gg. 89. they Note © that the Spring upon Gla- 


ciation is more or leſs High, as likewiſe more 
or leſs Swift, in different Fluids': And it ſeems 


to be higher and ſwifter in thoſe that Freeze 
ſtronger.” And Pag. 9e they Note, that 1 
SR 


[= > 
© theſe Artificial Freezings ſome were more 
* Weak and Tender, as the Ice of Cinamon Ia. 


ter, and that of Ro/e-Water ,, others more Firm 


and Hard, as that of Orange and Myrrle-Elower: 
* Waters, than which we found no Liquors ſo 
hardned at the firſt inſtantaneous Freezing. 

2dly, That the Spirituous Particles are col 


lefted in the Centre, beſides what has bin al. 
ready ſaid, of Liquors in the hard Froſt appears. 


by the 2d. Experiment Del Cemento, Pag. 73. 
A ; | 
— © Finding that the Force of Freezing far ſur- 
* paſſed the Reſiſtance of this our firſt Inſtrument, 
© we thought of making a Ball of Caſt Silver, of 


. © the thickneſs of a Crown Piece, and of an 0. 


© yal Figure, to open in the middle with a Screw, 
© and with a Top Screwed on at the end of the 
Neck; then ſhutting this Veſſel, and Screwing 
faſt the middle Screw with a Vize, we filled it 


with Water at the Neck, and Screwed on the 


little Cover, and ſet it in a Mixture of Salt and 
Iceto Freeze, and in'a little while taking it out 
we found it perfectly found, and whole; open. 
ing it in the middle, we took out a Shell of Ice, 


burt ĩt was very Tender, and leſs Tranſparent than 
_ uſual, and perchance more Denſe and Cloſe; 


for being put into Water, it not did ſeem to buoy 
up ſo well, but rather (as all thought) dived to- 
wards the bottom, in the middle was a Cavity 


5 = big as a large Almond without a Shell. This 
x 


periment was repeated after by us, with the 


ame ſucceſs. - 


To this Cærity in the Middle, it may be ratio 


nally ſuppoſed; the Spiriruous and Aiherial Pat 


ricles had their recourſe, and being there confined, 


Po that they could not expand in the time cl 
LuQation forced thro! the Screw, (as will ap 


peat 


— 
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pear by the next Experiment,) and therefore left ; 


the Ice more Tender and Heavie than ordinary, 
becauſe its Particles were not ſufficiently Dilated 
and Combined by a Luctation with theſe Parti- 


cles. The 3d Experiment which confirms this, is 


2s follows. 


There were ſome that wondered at this unex - 


pekted Accident, ſeeming at firſt to contradiQ, 


not only the Opinion of Galileo, but what is 
more, to be inconſiſtent with it ſelf; ſeeing tho 


this Ice appeared Condenſed and Heavie, in re- 
' ſpe&t of that made by the Cold of the Air, 
© without any Art; yet it muſt neceſſarily be 


Lighter than Water, becauſe it in ſome mea- 


* ſure ſtill ſwarm thereon ; and ſo much the leſs 


© could they ſatisfie themſelves, as they faw 


the Vacuity always in the middle of the Wa- 
ter congealed. Whence it ſeemed neceſſary to 
© conclude, that the Water, which Fluid,  ſuf- 


c ficed to fall the Ball; being Frozen, withdrew. . 


{it ſelf, into ſo much a leſs ſpace, as the above 
mentioned Vacuity ; from ſo manifeſt an incon- 
© yenience, | they were inclinable to think there 


* muſt be ſome Fallacy ; and therefore ſet them- . - 
c ſelves to obſerve very nicely the whole progreſs 


* of the Experiment. So taking the Veſſel very of- 


ten out of the Freezing Mixture, and carefully 


viewing it on all ſides, they perceived an almoſt 
* inſenfible Boyling, and Bubbling out at the mid - 


dle Screw, from time to time; a manifeſt Sign © - 


that the Water (fo great is the Force of its Ra- 


: rifaQion ) crept thro' the Spiral paſſages of the 


S 


. OLIEW, ; upon inis, ine 
"and the Ball again filled, it was ſet in the Ice 


and Salt to Freez,and tho *twas many times ta- 


ken out, there was never obſerved any Ruling, N 


: of any Hiſling heard as before, But 
6 . 'N 5; * us be GW N Nat 
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* Freezing was done, upon the taking it out of 


the Mixture, the Veſſel was open on one fide of 


the Middle Screw, the rarifying Power of 
_ © Freezing being great enough to Force the 
Screw: The Experiment being often repeated, 
, © had ſtill the ſame Effect. And being again 


© tryed in a Ball of Braſs, with a Screw of twice 
© as many Threads as the Silver one had, it ſtill 
* ſhewed the ſame Trick: Which confirms what 
© 15 Taid above. . 
3d!y, That there is a LuQation, and Violent 


Commotion in the time of Glaciation, is viſible 
to the naked Eye; for Pag. 97. they ſay, © All 


* the while theſe things happened, were obſerved 
* ſeveral little Corpuſcles of Air, or ſome other 
more ſubtle Body to ariſe, and paſs thro the 
* Water ſometimes in a greater, ſometimes in 2 
© Ixfs proportion. This ſeparation was not vilt- 


ble, till the Water began to receive an intenſe 
© Degree of Cold : as if the Force of the Cold 
_- © had the Faculty of ſecreting ſuch a Matter 


from the Water: Which remarkably favours 
* our Hypotheſis. GE. : 
At hy, This LuQaation is performed with extra: 
ordinary Celerity; for Pag. 80. they ſay, when 
it was juſt arrived at the Point, with a ſwiftneſs 
indiſcernible by the Eye, and therefore ſcarce to 
be conceived, forced the Water thro' the Neck, 


and in an Inftant took away all Tranſparency 


from the Ball, and changed its Fluidity into 


— 


| 6thly,- With an unimaginable Force, or elſe 


they could not ſtretch the Mettal, they were con · 
tained in wider, as in the 67h. Experiment b. 76. 


Del Cements, where they ſay, The laſt Expe- 
*.ximent was made with a Ball of fine Gold, of 
* bhe ſize repreſented in the Figure, this having 

TCC ä undergone 


. 
© undergone wer Ani he without any ſenfi- 
ple crack, cauſed at firſt no little Wonder; but 


© at laſt obſerving, that whereas the Ball before 
( Freezing, was ſtated ſo, that it would ſtand up- 


© on the bottom: When it was taken out of the 
' Freezing Mixture, it would not ſtand upright ; 


every one was well ſatisfied whence it happen- 


© ed: and becauſe it ſeemed to us perfeAlySpheri- 
© cal, to be the better aſſured thereof, whether 
ejt would remain of its firſt ſize, or whether it 


© would ſtretch bigger; we made a Ring of Braſs, 
*exaQtly fitted to the Veſſel's greateſt Circle: All 5 


along in Freezing, by examining it with this 
Ring, we ſtill found it grow bigger and bigger; 
that pure Mettal, by ieaſon of its ſoftneſs and 
* pliantneſs, ſtill dilating and ſtretching ir ſelf, 
2s in the former Experiments made in courſer 
Mettals, it always broke thro; _ 5 
Which ſhews 7:b/y, that there is an alteration 


in the Figure of the Watry Particles; for if they 
had continued in that Globular form, they were 


in the Fluid, they wotild have father have 


forced thro' the Pores of the Mettal, as in the 


d. Experiment, about the Cojnpreſſion of Water, 
ag. 117. Del Cemento,) that either have ſtretch- 
ed out the Mettal wider, or have broke thro? ir, 


which alteration of Figure can ſcarce be concet- 


ved to be effected, without ſome Inteſtine con- 
tending Forte. Sera ES, 
From whence it feems reaſonable to conclude, 
that fince there is ſuch a Collection of Spirituous 
Particles in the Centre, ſuch a violent Luctation 


betwixc them and the Nitrous; and upon that 


an Expantion and an Alteration of Figure,enaQted 
with 1o much Force and Celerity in the time of 
Glaciauon that the manner ot Freezing is as above 
ſuppoſed. 5 | f | 


FR 


I was ſurprized many Years fince with a P}, 
nomenon of this Sort: I went into a Cloſklf 
where there were many Bottles of Diſtilled W. 

ters, and all of them Froze but one, which n. 
mained Tpi 2 bei 2 to know wht 
it was, out the © 5 upon which! 
| 8 e Commotion of the Watry Parti: 
cles, which immediately terminated in Solid [ce 
the whole bulk of Water being throly Froze, 
whilſt I held it in my Hand, I preſume in les 
than half a Minute's time. I could not certainly 
. diſcover what Water it was, but I gueſt it to he 
Plantane · Vater. 

Note, that when I fay, that Water in which 
are moſt * e Particles will Freeze hardeſt 
muſt be underſtood to ſuch a certain Degree, that 
they may be overpowred by the Nitrous ; for 
where they are too numerous as in Spirit of Wine, J 
they keep the Nitrous at a diſtance, ſo that they MW Bris 
have no power to Act upon them, or any way by 1 
to affect them, any otherwiſe than by conden-W the 

ing the Aerial Particles in their Pores. And fer circ 
this Reaſon, Wines and other Strong Liquors, © nab 
that abound with theſe Particles, are never MW the 
throwly Froze; and if at all, tis only in the ex · dire 
tream Parts near the Sides, as appears by the {MM Dr: 
veral Experiments made on Forence · Line, Muſ- Im 
cadine, Cinamon-Water, &c. by the Academ MM He: 
Del Cemento, Pag 91, 92. &c. ET bea 
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cuAP. XXX. 


34, T HE Aerial Particles, 0 properly ſo cal. 


led, as they have an Elaſtic Expanſive 


Spring, and are more Denſe than the Al herial, 
will Account Firff, for all the Phenomena of 


Sound, Eccho, &c. 2dly, As *tis in a Violent 
Compreſt Condition; it will Account for the 


continuation of all the Motions of Inanimate Bo- 
dies, and in a great Meaſure of Animate Bodies. 


zaly, For Hydraulics, and age. larly for the 
Springs on the Sides, and Tops of Hills. 

Hrſt, Sound proceeds from an Impulſe or 
Brisk commotion of theſe Aerial Particles, which 
by reaſon of their great Elaſticity, aredarted (like 
the Ætherial Particles from the Body of the Sun) 
circularly, or every way to a diſtance Proportio- 
nable to the Stroax; which being continued to 


the Ear, are collected by its External cavity, and 


directed to that delicate fine Membrane called a 
Drum, upon which it beats, which continues the 
Impulſe to the String behind it, in which the 
Hammer is faſtened; this moves the Hammer to 
beat upon the Anvil; which ſubtilizes the Inter- 


nal Air, and drives it by the Winding of the La- 


barinth, into the Spiral Cochlea, where it preſſes 

upon the Nerve, and cauſes that Alteration in 

the Sentient, which we call Sound. OO 
The Internal Air being dtiven from a wide Ca- 


vity to a narrower, is the Reaſon that the leaſt 


Impreſſion of the External Air upon the Dram, 
is communicated to the Auditory Nerve; and 


the 4 
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the n camels of the Timpanum, is the 
_ Cauſe, that the leaſt Agitation of the Air! 
makes an Impreſſion upon it, as the eaſie Motion 
of our Breath, modelled by the Longue, Lips 
c. in Speaking, each Stop and Turn of which 
is conveyed diſtincily to the Ear, arid. by reaſon 
of the great Volubility of the Aerial Particles, 
is eafily diſtinguiſhed by it at a great diſtance; 
may, theſe Aerial Particles (by reaſon of thiir 
7 are ſo very apt to fly, that the Sound 
of a Trumpet, or what is the ſame thing, the 
weak Impulſe of our Bread th thro? the Hollow of 
a Trumpet, or the Stroak upon. a Bell, will 
driye them to ſome Miles diſtance, ſo as to af. 
fect the Ear. 
That the Sound, proceeds from the Stroak . 
theſe Particles (in the Air,) pk in Motion, þ 
an ao [oopulle at ſome Miles 
c. is evident from theſe Experiments of 
< Immortal Boyle. 
He fays, he ſuſpended a Watch, which hal 
an Alarum belonging to it, by a piece of Thread, 
which was tyed to a Glaſs Button purpoſely 
blown in the infide of the Receiver, which was 


made of an intire Piece, ſo that it was leſs ſub: 


ject to break, we ordered the Watch ſo, that 
the  Alarum ſhould begin to go, of che time 
that we were teady to make our Obſervations; 
at which time one held his Ear near enough to 
the Top of the Receiver, perceived that when 


the Air was wholly Exhauſted, the Sound of the 
Alarum was ſcarce at all diſcernible, but became 


mich louder, as the Air was gradually let in; ; 
He ſays the ſame of a Piece of Steel, that he 


| male | ſtrike upon a Bell in an Exhauſted Re. 
vet. 


3 


iſtance, as HY 2 


bi 


my 
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By which *tis plain, Firſt, That Sound is pro: 
duced by thoſe Particles that are capable © 
being Exhauſted out of the Receiver, otherwiſe 
it would be propagated in the Receiver when ex 


3 


hauſted.  2dly. That *tis the Aerial Particles 


(properly ſo called) that by Expanding them- 
ſelves, where the Ptefſure of the Atmoſphere is 
taken off, that are thus exauſted, has bin proved 
before, and conſequently tis theſe, that cauſe 


that Affection, which we call Sound. Laſtiy, 


that they are put in Motion, is evident from this, 
that a Volley of Shot. or the Firing of great Guns, 
at a due diſtance, tho far off, will not only break 
Claſs Windows, ſhake Houſes, but will make 
the Body totter, by altering (by their Impulſe) 
the Equilibirum of the Circumvolving Air, at 
the ſame Inſtant that we Hear; and conſequent- 
ly that they muſt be drove by the firſt Impulſe; 


thro all that diſtance from it to the Ear; which 


will ſucceed, tho propagated from an Impulſe 


many Leagues at Sea, and therefore cannot pro; 


ceed from the ſhaking of the Earth, as fome may 


uppoſe CE xs ns We 
If theſe Particles in their Progreſſion, met with 


LES 


any. Solid Body of a Flat or Concave Figure, by 


which. they are reverberated, back again in tlig 
ſame way they came, (as a Ball from a Racket, 
or the Solar Rays that fall Perpendicular from a 
Looking-Glaſs,) to the Ear as they fell upon it 
at firſt, they will Affect it in the ſame manner, 
and conſequently repeat the ſame Word or Sound, 
as they did before, which we call Eccho. 


If there is nothing to oppoſe the Motion of 


theſe Particles, they proceed on, as far as the 


Impreſt Motion continues, and cauſe Sound, but 
pl weaker and . weaker, as tis farther from the 


Caves: 


ſt Impulſe ; and this 2 Reaſon that Rocks, 


— — — <_ - „ 
— — — — — 
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Caves, Buildings, Trees, Fr. are always near 
-- "the place where there is an Ecrho. ä 


ay, HAT the Preſſure of the Air, by fes. 


Tube, eee Globules of rhe fame Weight as fo 


„ 
” 
* 


(306) 


— 4 
— * — 4 


* 
159 5 — 4 * a 
- < 3 . PE. * . * — . * 
* * 

1 wy e f 

] 8 R 

/ . 
* ' 
[ 


CHAP. XXXI. 


1 ſon of the incumbent Particles, and 
their own Springs, being confined to ſuch a Space, 
is equal ro the Weight of a Pillar of Mercury of 
30 Inches long, has bin proved before ; and 
therefore: 24), it will force a Globe, or Ball of any 
Matter that is not 120 times Heavier than Mer: 
cury, any way where there is nothing to hinder 


it, or where the Preſſure of the Atmoſphere is the 


taken off; as we ſee in the Torricellian Expert oo 
ment, where the Preſſure of the External Atmoſ- a 
phere, will with Violence Force Mer to aſ · f 
dend 30 Inches high in a Tube (ſuppoſe) of a Im 
Quarter of an Inch Diameter, in which there is _ 
no Air to hinder it, it being forced out by the br 
Mercury it was before filled with. ä 

Which Mercurial Pillar will exceed the Weight 
of 120 Globules of the ſame Matter, as much as 
the Weight of the ſame Matter in the Figure ef 


| a Cylinder, will exceed a Globe of the ſame Dia- 


meter of the Cavity of the Tube or Cylinder; 0 
as in the Fig. ſuppoſe ab, a Cylinder or Glaſs ly 


much Mercury; It is plain that thoſe three Glo- 7 
bules will not be ſo heavy, as a Pillar or Cy lin- 5 
of Mercury of the ſame length ; becauſe there are 
void Spaces betwixt each Globule, as cc which are 


filled up in the Pillar; and becauſe there is no 4 


. Body 


U - 


\ 


Body heavier than Gold, that we know of, 
which exceeds not hg above a + in Weight; 
ris. manifeſt that the Preſſure of the Atmoſphere 
that is near 120 times heavier than it, will carry 
4. Ball of any Matter whatſoever any way, (ei: 
ther up Perpendicular, or Oblique, or Parallel 
to the Horizon, where the Toning os Preſſure of 
theſe Aerial Particles are taken oft. 

. 2dly, "Tis evident from what has bin ſaid be- 
fore, under the Article of Sound, that a ſmall 
Impulſe will drive theſe. Aerial Particles to a 
great diſtance, as from à to b, and conſequently 


take off their Reſiſting Force from a, the Place 


. . , Ll 
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where they met the Impulſe, they being impel- 


xd towards b, ſo that the Space betwixt a and b, 
temains empty; and then if 4, or that Body that 
el the Impulſe be free, (i. e.) not fixt to the 
Earth or otherwiſe withheld, as an Arrow from 
2 Bow, or Bullet from a Gun; the Preſſure of 
$ the Atmoſphere (that is near 120 times great- 


7 
* * 


t 


will 


a the Weight of Gold) behind the Body a, | 
e 5 4 & 
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will carty it in the ſame Line alſo towards h there 


being nothing to hinder it that way, till the Mo- ine 
tion of the Particles impelled towards b teaſes.and this 
reaſſume their Impulſive Force from b towards a Wl Net 
which will make an Equilibrium to thoſe be- ;ref 
hind a, and conſequently cauſe a Ceſſation of its 5 
| | Motion, at a diſtance nearer or farther off pro. 2 
portionable to the firſt Impulſe. | and 


Theſe Aerial Particles ſeem to be put in Mo: Ml alw 
tion or impelled chiefly from Five Cauſes. app 
F:rſt, From the ſudden Reſtitution of 2 
Spring to its wonted Station, as in the firſt In- 
ſtance. ä 

Secondly, From the Exploſion that proceeds 
from the ſudden Rarifaction of a Body, as in 
the ſecond Inſtance : for Gunpotoder being thus 
ſuddenly Rarified, it requires more room; to ob- 
tain which, it violently Impells the Bullet be: 
fore it, and the Bullet the Aerial Particles; and 
the longer the Force of the Rarified Body preſſes 
upon the Bullet, the more violently it Affects it: 
1 which therefore drives the Aerial Particles with 
more force before it, to a greater diſtance: Af. 
ter which, the Bullet is likewiſe carried by the 
ſame Particles behind it. Which is the Reaſon that 

a Long Gun Shoots farther than a Short One. 
Thirdly, From ſuch Rarifaction, or Compreſ- 
fion which Cauſes Wind ; which has bin Account- 
_ - ed for before. LT | 5 
Tourthiy, From the Motion of the Spirits, like 
5 Wind, into the Muſcles of an Animal; by which 
the Nervous Fibres in their Extremities are con- 
tfaQted, and by circumleging the Capillary Veines 
and Arteries, the Motion of the Blood in 
them is hindeted, and the Fleſhly Fibres in the 
Belly of the Muſcle thereby ſwelled ; upon 
which the Nervous Fibres, (like a Leaver rely 
| N a an 
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and raiſe the Limb more forcible this way or 
that. That Muſcular Motion is performed after 
this manner, ſeems probable; E/, Becauſe the | 
, WW Nerves accompany the Blood Veſſels at their in- = 
- Wl preſs into the Muſcles, and are diftribured to all | 'P! 
their Carnous Fibres. Ff 2 
> 24ly. Becauſe the Muſcles in its Action ſwells, dl 1 

and the thickneſs enſuing upon the Swelling is 1 
always confirmed to the Venter, and generally 
appears on the out ſide. 5 
:  3dly, Becauſe it, and its Blood Veſſels, being 
WH diſtended, are hard tothe Touch, and its Nerves 
are leſſened and hard, being more extended. 
4thly, Becauſe in time of Action *tis redder 
than uſual, which ſhews tis more filled with # | 


* 


Blood * . | | i 
f 5thly, Becauſe if a Ligature be made upon the 1 
deſtending Trunk of the Aorta of a Living Crea- | f | 
| WH ture, (the Blood being ſtoped thereby) all the . 
WW Inferior Parts are deprived of Motion; but if - - || 
: WH that Ligature be taken off, and the Blood ad- =. 
! WH mwicted again to flow into the Muſcles, they will 4 
"Wl 2g1in exert their Motions: Which ihews that 4 


"WH the filling of the Blood Veſſels in the Muſcles is _ : 
WH neceſſary to Motion, as the abovementioned 5 [i 
Redneſs ſhews that they are filled. And this 
will not ſucceed by being filled with Blood only, 
but alſo with any other Fluid: for tho' the Li- 
gature be continued upon the deſcending Branch 
ot the Aorta, and the inferior parts remain Mo- 
tionleſs thereby, yet if you injec Water only in. 
do the Cyural Artery, ſuppoſe of a Dog, the Legs 
WH will again renew their Contractions, which 
the Nervous Fibres could not perform before, 
(cho' they have always a ſtrong Tenſion, as is 
plain by their great Contraction being Cut,) be- 
cauſe they, want a — to reſt upon. Which T 
. : ; 3 ——.— = +4 » at 


_ C410 3) „ 
at the ſame time (beſides the Inflation of the 
Animal Spirits,) cauſes a greater and ſtronger 
Tenſion in the Nervous Fibres, and a more con- 
venient Poſition for Motion, as they paſs over 
the Fleſhy Fibres, in the Venter of the Muicle 
Laſtiy, the Muſcles in general are moſt Regu- 
larly Formed and Situated, to be thus moved by 
this Mechaniſm, If the Muſcles moves a Limb, 
as ſuppoſe a Leg, with ſo much Force, as to im- 
pel the Air before it, the Protruding Atmoſpheri- 
cal Particles behind it, will drive it forwards; 
which if it be continued alternatly from one Leg 
do another, cauſes Progreſſive Motion. 
I all the Muſcles exert their Power together, 
they will impel the Air with ſo much Force, 
from before you, that the Protrufion of the At- 
moſphere will bear you from the Ground, and 
carry you along alſo, (as in Leaping,) and far- 
ther as the Impulſe you make upon the Air is 
greater: this is confirmed by two Grafhoppers, 
which continued for a Quarter of an Hour very 
lively in Yaczo, continually moving up and 
down, tho' not Leaping-; but upon the admiſſion 


% 


of the Air they Leaped away, Experiments del 


Cemento, Pag. 62. There is the ſame Account of 2 
Frog. that Leaped as ſoon as the Air was admitted 
Pag. 64. Which is the Cauſe that you can Leap 
| farther, when you run before you Leap, or at 

3 Running Leap, than at a ſtanding ; becauſe 


by your Running, the Air is impelled before you, 


= in the ſame way you are to Leap, ſo that when 
you Leap, you have not the ſame Force to Re- 
{| you before, and a greater behind to drive 


you forward (the Air encreaſing its Force behind, 
a$.y0u more violently impel that before,) which 


fpgrefore carries you farther. 
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If a Muſcle draws a Limb back, (as ſuppoſe. 


the Arm,) and then forces it violently forwards, 
(or the contrary) againſt another Body, it makes 
the motion of Percuſſion, which is ſtronger, when 
the Arm or Hand, eſpecially with any Thing in 
ir, takes a greater Swing. F:7/?, Becauſe then 
the Muſcular Force is longer continued, and {till 
adds to its Weight. 24%, Becauſe irs Celeri- 


ty_encreaſes in Proportion to the Reftitude 
of its Deſcent, as the Motion of a Grave 


Body in Deſcending encreaſes. So that rhe 
Weight of a Pillar af Mercury 30 Inches 
long, of the bigneſs af the Beetle, accelerated 


by the Spring of the Air, and Strength of the 
Muſcle, is added to the Beetle, when it fall up- 


1 


3120 


And 34% Becauſe the Grave Body naturally 


—— its Motion will be continued, and the 
rotruding Aerial Particles will find leſs Re: 
fiſtance from it, as it proceeds farther; and 
therefore will Aﬀe& it more. By which the 
Force of the Grave Body, upon thoſe Atmoſphe: 
rica] Particles it falls upon, will be Augmented, 
and its Motion Accelerated, mM it comes to the 
Earth, in a Proportion as the Enereaſe of Odd 
Numbers from Unity, (as is obſerved,) that is 


to ſay, 1 Second of Time, it goes one Yard, in 


2d. Second of time, it will go three Yards, in the 
3d Eve, the 4th. Seven, and ſo on, © 
And 4tbly, Becauſe all the lighter Particles of 


Matter were impelled from the Centre in the 


Chaos, by the ſubſiding Preſſure of the Heavier, 
wo bin ſhewed,) and are Still kept at a di- 
ance by thoſe mare Grave they lie upon : In this 
Condition they are in a State of Force, and there- 
ore wilt have a Natural Tendency to the Place 
rom whence they came; which Tendency is the 
Cauſe of Gravitation, the which will be greater as 
tis mofe Denſe, and that is more Denſe, that con- 
tains more Matter in leſs Space,” and has no 


Lr a leſs Expanfive) Spring: As ſuppoſe a, a S6- 


lid Ball of Iron, 5 the ſame beat out in manner 


? 1 4 \ ; . 
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of a Watch Spring or Wire, and wounded up i 


Ball; its plain that ö, taking up ten times 
bo ſpace of a, and yet no heavier than a, would 


db 43.» » 
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| abyndantly lighter than it, ina prop rtlon to 
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its Bulk, ſuppoſing the Medium ta be the ſame; 
ind if ſeveral ſuch Balls of Iron, as a, were let fall 
upon b, they would all fink down under it, and 
raiſe it up higher, and yet b, would have a Ten- 
dency to the Place from whence they raiſed it, 


and a greater, as tis cloſſer wound up, or ap- 


A nearer to the Solidity of a; becauſe 
h 


en it would make a greater Reſiſtance to the 


Medium. 


* 5thly, Becauſe a leſs Power muſt give way 


to a greater; therefore much Matter Concentra- 
ted in little Space, will Force its way thro' that, 
where there is little Fluid Matter in much Space, 
as a Ball of the ſame Solidity of a, and bigneſs of 


b juſtling againſt 6, would force it to recede ra- 


ther-than the contrary. From whence it follows, 
that Denſe Matter Weighs more in, or has great- 
er Power to Force its paflage thro? a Rare Me- 
dium than thro à Denſe : And this is found to be 
Experimentally true, becauſe aGrave Body Weighs 
more in Air than Water, Light Bodies Deſcend 


as faſt in Vacuo, as Heavy Bodies do in the open 


Air, and all Bodies proportionally more, in a 


more Rarified Air than in a Denſer, as appears 
by that Obſervation, that a Pendulum of a Clock 


which beats Seconds muſt be Shorter towards the 
_— „where the Air is more Rarified, than 
in Places diſtant from ir. For as the Radius or 
Pendulum is longer, ſo a Weight at the end of it 
is Heavier, and therefore Reſiſt the Motive Pow- 
er of the Clock, with Greater Force, which makes 
it go flower. Now if the Weight in Rarer Me- 
dium, as near the Equator at the end of a ſhorter 


Radius or Pendulum, Reſiſts the Motive Power of 


of a Clock, with as much Force as at the end of 
a longer Pendulum in a Denſer Medium, or more 


liſtant from the Equator, it follows, that the 
i? — _ 3 aa "8 : 


2 
82 
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FFF 
Weight is Heavier near the Equator, than at: 
greater diſtance ; becauſe it makes an Equili. 
brium to the Motive Power ſooner. Which per- 
haps would be better underſtood if it where put 
thus: 

Every Body will continue in that State, or 
Place of Reſt in which it is, unleſs it be made to 
Change that State or Place, by ſome Foreign 
Force Impreſt upon it ; but if that Force be re- 
moved, the ſame Cauſe that made it Reſt, in its 
former Place will reduce it into the ſame State 
or Place again. 2d/y, If any Agent as a, produce 
an Effect as e, then an Agent 2a, will produce an 
Effect 2e,and 3a, will produce 3e, &c. and therefore 
ita greater Quantity of Matter, contained in the 
ſame, or leſs Space, be the Force that makes a 
leſſer Quantity of Matter, taking up as much or 
a greater Space, give way to it and aſcend (as 


has bin proved; ) a Body will Deſcend as it has 


more or leſs Matter in it, and conſequently the 
Unequal Quantity of Matter, is the Cauſe of the. 
Unequal Gravitation, or Deſcent of Bodies; 
this if conſidered, with the manner how the Par- 
_ ſeparated from the Chaos, will be very 
in. | = 
h F And 6rbly, All Grave Bodies when they De- 
ſcend, will tend the nigheſt way to the Centre, 
that is in a Right perpendicular Line; be 
cauſe if they Move in any other Way, they 
Move in a Way different from the Place to 
which they Tend; and therefore when they 
recede from a Perpendicular Line, it is done 
by a Force foreign to themſelves: and the far- 
ther they recede from that Line, the greater 
| Force will be required ro make them do fo. _ 
And upon this, with what has bin ſaid in Per- 
cuſhoh, depends all the Phznomena of —_— 


; ei. 
\ 


CT 

chanic Engines, (viz.) the Libra Vectis, Troch. 
MAS: VVV 
: To explain which, ſuppoſe the Line or Beam 
2b, in the firſt Figure, to be a Ballance; if the 
Centre of its Motion or Fulcrum be f, the Line 
u, being always equal to the Line c, it follows 
that equal Weights at — Diſtances, or equal 


Power and Weight will make an Equilibrium, 


In the ſecond Figure, the Diſtance or Radius 
ai, being double ro'b i, (and the Arches of Cir- 
cles being in the ſame Proportion as their Radii,) 


it will follow thatc, double of d, the Power or 


Weight in a, muſt be but half of that in b, to 


make an Equilibrium, and fo proportionably in a- 


ny other Diſtance. | 

: Firft, Becauſe the Radius b i, in deſcribing 
the Arch of the Circle d, (Fig. 2d) varies much 
more from its right Perpendicular, than the Ra- 
dius @ 1 does in deſcribing the Line c; becauſe 
the bigger the Circle, the nearer is its Arch 


to the right Line; and therefore a leſs Force will 


Cauſe a Body to go a little out of its way as in 
this, than is required to make it go farther our 
of its way as in that. 5 Th 
\ 2dly, The farther the Moving Power or Force 
is continued, the more that Force is increaſed, 
(as has. bin ſhewed above,) and then the. Power 
a, removing thro? the Line c, which is double 
the length of the Line d, will be doubly — 
33 „ £9q- 


5 


Ww wy, — 
* 


w 4 


| | =_ 2 

- ed; fo that one Pound Weight at a, will bee: 
| qual to two at 5, = 5 
In like manner, ſuppoſe the Line eg, (in Eg. 


2d.) to be a Leaver, i its Fulcrum, one Pound 


Weight at e, will be equal to two at g, for the 
Tame reaſon. £ RL 5 

This being underſtood, the following Propor- 
tion ſolves all their Phenomena. Let a, be the 
Moving Power or Force, b the Weight or Thing 


to be Moved, c the Line of Motion wherein the 


Power moves, d the Line wherein the Weight 
Moves, then c : d:: b:a; thatiis, As the Line 
wherein in the Power Moves, is to Line whercin 
' the Weight Moves, ſos is the Weight, to the 
Power. „ | 
This Propoſition will be conſtantly true in all 
Machius poſſible, where the Weight and Force 
move by continued intermediate Lines, becauſe 
the Rectangle d 5, will be always equal to the 
Rectangle c a, and therefore make an Equilibrium. 
The Explanation of the reſt, as applied to the 
ſeveral Inſtruments, you may find in Mr. Ra/ph- 
for's Appendix to his Mathematical Dictionary. 


The Firſt and greateſt Cauſe of Motion, 1 


mean that of an .Immaterial Agent, I have ſpo- 
ken of in another place and ſhall omit here, it 
being not ſubject to the Laws of Mecbaniſm; but 


that there is ſuch, is moſt certain, and has bin 


proved to be the Cauſe both of Matter and Mo- 
tion- How an Imfnaterial Being can Act upon 


Matter, may be known to be done by His Will, 


which He has communicated to other inferior 


Immaterial Beings, or has given them Power to 


do the like by their Will: But how the Will 
Operates upon Matter, muſt be deferred till we 
converſe with Immarterial Beings, and know their 
Laws. \ 1, ts Ls © l „5 5 n 
5 Tue 


. „ \ 
„The Sceond Cauſe of Motion, viz. that of the 
: Expanſion, or Contraction of the Spring in the 
Active or Mean Particles, that of their LuQation 
with each other, I omit here, being ſpoken of 
before: Under the laſt of which, that of Fermen- 
tation ſeems to be comprehended, - which ariſes 
_ the LuQation of different and diſordered 

articles, is continued till the Fixt are Precipi- 
tated, and the Active and Fluid equally mixt, as 
in neiv Wine, Sider, Ale, &c. PE 
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"CHAP. XIII. 


Efore I 1 to the next Head, it may not 
D be amiſs to enquire into ſome other Affecti- 
ons of Motion, as why a Grave Body deſcends 
in a Right Line, from any part of a Circle to the 
Baſe, ir reſts upon in the ſame time ; as ſuppoſe 


time that ir does from B, C, D, or E, to E 
Which I conceive comes to paſs, Firſt, Becauſe 
all Grave Bodies, (as has bin proved) deſcend to 
the Centre in a Perpendicular Line, if there be 
vothing ler them: . 
They will deſcend faſter in that Line, than in a- 
ny other ; becauſe in that Line there is nothing 
but the Medium to hinder, . whereas in all other 
Lines their muſt be ſome Solid Body, to dfive 
them from this Line: And therefore 3d!y, If 
they are forced from a Perpendicular to an Ob. 
lique (tho Right Line) the farther they deffect 
from the Perpendicular, the {lower they will de. 
ſcend ; becauſe there the Gravity of their Bodies 
is leſſened in proportion to the Obliquity of their 
Deſcent, by reſting upon that Line that. hinders 
them from deſcending Perpendicular. For which 
teaſon, they, will make 4 weaker Impulſe upon 
the Air, in Proportion to their Bulk, and there 
fore Deſcend ſlower. As in the Figure, ſuppoſe 
' A, B, C D, E, to be Grave Bodies deſcending to 
F. by the Lines AE, BE, CK, &c. It is plain, 
A will move ſwifteſt, becauſe it preſſes the Me: 
dium before it, with its whole Weight. 8 i 


in the Figure, Pag. 317 from A to Fin the fame 


to hinder them: And therefore, 2d, 
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ſome meaſure reſting upon the Line B E, has the 


Weight of that little ſegment betwixt irs Perpen- 


dicular 7, and the Line B E, cut off, which in 
ſome meaſure Counter-ballances the other fide, 
and therefore hinders it from Deſcending with its 
whole Weight towards F ; bur becauſe the ſide 


betwixt its Perpendicular 7, and the Line AE, 


exceedingly Preponderates, it will roll towards 
F with a Celerity proportional to the Exceſs of 


the Weight of chat fide. 


That Segment in the Weight C, being greater, 
Counter. ballances the other fide more, which 
makes it tend {lower towards F; and D flower 
than it. For the ſame reaſon, the Weight E being 


divided by its Perpendicular, almoſt in equal parts, 


cauſes it to Move out ſlowly but towards F; the 


Weight a, ſtanding upon a Plane, is divided by its 
Perpendicular into two equal Parts, and therefore 
having an equal Inclination both ways ſtand ſtill. 

By this tis evident, that as thoſe Grave Bo- 
dies are farther from the Perpendicular, ſo their 


Weight is gradually leſſened, and conſequently 


their Deſcent is gradually ſlower, in a propor- 
tion equal to the decreaſe of their Weight, for 


as the Line is to the perpendicular, ſo is the ; 
Weight of the Body in that Line, to the Weight 


of the Body in the Perpendicular ; as is mani- 


feſt, becauſe at the ſame Time that the Weight 


A in the Perpendicular Line, gradually ſhorren- 


ing comes to touch upon the Square of the Cir- 


cle, the Weight 4 will be leſſened, or divided 
by the Perpendicular where ir touches upon that 


Line, to its Square as at M; which ſhews that 


they both leſſen gradually, and proportionably to 
each other - and becauſe in an Uniform Figure, 
the Line and Weight leſſen uniformly, they muſt 


leſſen in the ſame manner, that is proportionably 
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YES a 
to each other in all parts of the Circle, and ther 
the Body E will be as long in moving to F 
as A. | 


? 


From whence it follows, that. the Length of 


one Line being given to the length of all the ref 
may be known : For as the Laps 2E is to Line 

4 F ſo is the Line F i, to the Line FC. 

_ -2dly, The Length and Obliquity of the Line 


being given, the time that a Grave Body of ſuch 


a Weight, as ſappoſe Iron, will be in Deſcend- 
ing, may be known : For if Iron be the Standard, 
all other that are Lighter or Heavier, will move 
faſter or ſlower, allowing for the Encreaſe of 
their Celerity as they deſcend farther ; as for Ex- 
ample, ſuppoſe in the leſſer Circle g hi & 1 no, 
the Line ꝑ F, to be 16 Feet, which a Ball of Iron 
will deſcend thro in a Second of Time, then if 
the Line 4 Fbe 64 Feet long, a Ball of Iron will 
be two Seconds in deſcending thro' it; if 154 
Feet long, twill be three Seconds, ih moving 


thro? it: Becauſe 2 increaſe in 8 as 
d nity 


as they. deſcend, as Odd Numbers from 

increaſe. This being known, tis eaſie to know 
the Time a Globe of Iron, is deſcending in any 
other Line; for as the Time that it Deſcends 
thro' Fg, is to the Time that it Deſcends thro' 
AF, ſo is the Time that it Deſcends thro' & F 
to the Time that it Deſcends thro FD, which is 
equal to the Time it deſcended thro A E, and fo 
ARM ie. 5 
By the ſame Rule the Weight of the Body, or 
the Obliquiry of the Line may be known. 
Secondly, if the Powers Velocities, Spaces, 
and Times in theſe Right Lines be known, the 
Pewers, Velocities, Spaces, and Times in all 
Curve Lines will be known ; for a Bullet will 
tun thro' the Arch of a Quadrant, in the _ 
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Time, as thro the Chord of a Quadrant, that is, 


"ir will run tho the Aref y F. in the very fame 


ſpace. of Time, as thro*,the Chord p 2 E. m_ 
] prove thus, a. Bullet let fall upon the Arc p F, 
at p, touches the Perpendicular p x Horizontal- 
ly, and therefore falls Perpendicular or with its 
whole Weight at p, upon the Linep y F; but its 
Weight, and conſequently its Celerity leſſens gra- 
dual y, (t0 what it, would have bin in the Per- 
pendicular) till it comes to y, parallel to z, and 

erefore the Celerity of its Courſe betwixt p 
and y, in the Arc p F is equal to its Celerity in 
a Line, that is a Mean berwixt 4 E, and pF 


(viz.) MF; and becauſe at y, it enters the Arc 


E, with a Celerity equal to its Celerity in the 
Lie M F, bur 3 decreaſes its Celerity 
ill it comes to E, its Weight and Celerity thro? 


the Arc y E, will be equal to its Celerity and 


Weight in a Line that is a Mean betwixt M F, 
and y F, that is, equal with Celerity in p F; and 
therefore in the ſame Time that the Bullet runs 
apy thro the Chord p F viz to 2, it will have run 

alf of the Length of the Line M F, thro the 
Arc py E, (viz.) to t. So that in deſcending. 
from p to y, it will gain the whole difference be- 
twixt the Chord p 2 F, and the Arc py E, and 
half the difference more, But then, becauſe the 


Weight and Celerity is equal in the Arc y F, and 


the Chord æ F, the Arc y F, being half the diffe- 
tence longer than the Chord æ F the Buller will 
be longer in running thro the Arc y E than 
thro? the half Chord 2 F, by the half difference, 
and therefore the Bullet gaining the difference, 
and half the difference more in the Arc p F, 
whilſt the Bullet deſcends to z, in the Chord 
dz E, and looſing but half the difference in de- 
ſcend ing betwixt y and E, the difference will re- 
main gained. And therefore the Bullet will 4 

| | thro 


4 CC © ED 
thro che Chord and Arc in equal Time, Which 
was to be proved. | | 2. 
The difference betwixt tbe Arc of a Quadrant 
and its Chord ri exadtly as © to 10; as I found by 
this means, I rook a Quadrant, and after I had 
drawn 4 Line, upon a Plane, I ſet one corner of 
the Quadrant upon the line, ſo that one of its 
{quare Sides ſtood Perpendicular, as appeared by 
the Plummet, the other Horizontal, theh I rolled 
it along the Line till the oppoſite {quare Side be- 
eame perpendicular, where I mark'd our a Line, 
in length equal to the Arc of the Quadrant, that 
was divided into 90 Degrees, (beginning at the 
Lines that terminated the divided Quadrant, be- 
cauſe the very extream Corners were à little 
Hated, which might have made ſome altera tion, 
if I had taken it from them,) and found it to be 
exactly as 9 to 10: This ought to be done upon 
_ Stone, for otherwiſe the Quadrant is apt to flip. 
l conceive the Reaſon why the Celerity of the 
Buller deſcending thro” the firſt part of rhe Arc, 
(via.) berwixt p and y, encreaſes more than it 


decreaſes afterwards berwixt p and F is, becauſe 


flie Impulſe on the Air-is more than proportional 
to the decreaſing Gravity of the Bullet; for the 
Impulſe on the Air is always from the 


Weight, which therefore hinders the Gravity of 
the Bullet from decreaſing proportionably to the 
declination of the Curve, 3 it takes off the 
Force of the Reſiſting Air before it; (which is 
the Reaſon that the Celerity of Bodies in deſcend- 
ing increaſe, as the Odd numbers from Uniry in- 
creaſe, as above.) | . 
At p, the Bullet falls with its whole Weight, 
and theretore drives the Air to a nia e 
. diſtance before it, by which the reſiſting Force of 


the Air to the Bullet is leffened, which leſſens 


the 


greater 


— — $5 — 


—— 


the Decreaſe of the Gravity .of the Bullet, at the 
_ IF pext Point; becauſe as the Weight of the Bullet 
it is leſſened by the Declination of the Curve from 
by che Perpendicular, ſo tis encreaſed by the weak- 
ad end Spring of the Air before it. 
of i From whence it, follows, Firſt, That if the 
its Time in which a Bullet is deſcending thro? the 
dy Arc of a Quadrant, and its Chord be equal, the 
ed Time that a Bullet deſcends thro' the Arc of any 
e- other Curve and its Chord will be equal alſo; be- 
e, cauſe as the Arc df any other Curve, differs from 
at the Arc of a Quadrant, fo is the difference be- 
ie twixt its Arc and Chord leſſened in reſpe& of 


e the difference betwixt the Chord and Arc of a 4 | 
le Quadrant. | | >, OY PEE. 
N 2dly, Twill follow, that as a Body deſcend- : 


e ing in a Right Line, moves faſter in the Perpen- | 
n dicular, fo a Body deſcending in a Curve Line, | 


p. moves faſter thro' the Arc of a Quadrant of a | 
e ircle, than thro' the Arc of any other Curve a 
1 whatſoever, whoſe Chord has the ſame Obliqui- 

t ty; For the Arc of a Circle, being the moſt 

e tapacious Curve, the Arc of any other Curve 

1 may be made within it, and then a Body de- 

G ſcend ing thro? the Arc of a Quadrant, mutt de- | 
r ſcend ſwifreſt, becauſe it deſcends thro”. a great - I 
f er Space in the ſame Time. - | 
- To try whether this Demonſtration were agree- 

: able to Nature, I made the following Experi- 

5 ment; I took a Coopers Hoop about three Inches 


broad; ſhaved down to an equal thickneſs: on 
| both fides, and after I had made the Arc of 4 
Sadrant, and its Chord with a pair of Compaſ- 
ſes upon a Plane, whoſe Radius was Fg Inches, 
I adapted the Hoop exactly to that Arc, and fixt 
a ſtrait ſmooth Board of about an Inch and 
half broad, on one fide of it, as its Chord: 
1 4 „ 


: 
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This done, I put a Stop at the bottom ef 
the Chord, perpendicular to it, and another 
on the fide of the Hoop or Arc perpendi- 
cular to the Baſe of the Circle upon which it 
ſtood, then I made a narrow Hole about two ln. 
ches, croſs the Hoop at the upper end of the 
Chord, and thro? it I put a little Ledge, and upon 
it I placed two Bullets made in the ſame Mold, 
and exattly of the ſame Weight: ) as in the Fi. 

gure, ſuppoſe abc the Arc of a Quadrant, ani 
ſomething more c the Chord, 7 the Ledge upon I t! 
which the Bullet les, + the Stop perpendicular en 
to the Baſe, y the Stop perpendicular to the c 


Chord: the two Bullets being upon the Ledge /, 
fo that when the Ledge was plucked back at 2, | 
both fell together, one run along the Chord, © - 
and the other by the Arc, and both L 
expectation, came to the end at c exactly together. WI | 

It being thus evident, both by Reaſon and Ex- WW 
periment, that a Bullet will deſcend thro' the 
Arc of a Circle in the ſame time as thro its 
Chord, I conclude it to be true. And therefofe, 
3dly, All Demonſtration of Motion, thro'a Curve 
Line, that are made upon this Suppoſition, that 
it runs as much {lower thro? the laſt part of the 
Curve, viz. from b to c, as it does faſter 

| Sea . in 
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in the firſt Part of the Curve, vis. from 7 to , 


than along the Chord 7 s c, are falſe. 4rb/y, 


That there may be Conceſſa in Mathematics and 


ather Sciences, which like this, ſeem ſelf evi- 
dent ; yet upon a nicer Examination, may be 
found to be otherwiſe,and are the Cauſe of unex 
preſſible Errors, of which ſort Pardie s ſeems to 
be one; who in the 77h. Book of his Elements of 
Geometry, Pag. 74. ſays, „„ 
The Demonſtrations by which *tis proved, 
that there are Incommenſurable Lines and Mag- 
*nitudes ; ſhew alſo that a Continuum 15 not 
compoſed of Finite Points: for if the Diameter 
das well as the fides of a Square, were compoſed 
* of Finite Points, a Point would Meaſure both 
the Side and Diameter: For that Point would 
be found a certain Number of Times in the Side, 
and another determinate Number of Times in 
the Diameter, which the preceding Prapaſitions 


prove impoſſible, „ | 
be. falſe ; for if all Lines 


But this I rake to 
conſiſted of Iadiuiſible Points, or Parts fo ſmall 
that they could not be made leſs, (ſuppoſing 
them all to have an equal capacity to Diviſion, * 
and Unires ſtood only for ſuch Points, they muſt 
be all of an equal bigneſs, and then an Unite, 
or one Indivi/ible Point, muſt Meaſure all, inall 
Lines whatſoever. For if you ſay two Lines 
may differ by half an Iadiuiſible Point, you ſay 
an 'Indiviſible Point may be halved, which is as 
much as to ſay, it may be Indivifible and not 
Indivifible ; if they differ by the whole, the 
whole will meaſure it: But the Fallacy of all 
Arguments of this Nature, lies in this, that they 
ABU from a Point, or a Diviſion that is not in 

ture, to a Point or Diviſion that is; from a 
Mathematical Point, Cajus nulla eſt pars, to à 
11 8 LY * By # CEL e Phy- 
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Pbyfical Point, that has Length, Breadth, and 
Thickneſs; and is therefore Solid and Impenetra- 
ble, and conſequently mult rake up Space, and 
then if ſuch, their Apps would not hold. 


For thoſe Points that rake up Space rho? never ſo 


little, yet if they are Infinite muſt, muſt take up 


Infinite Space, for theSpace muſt bear a proportion 
to their Number, and then they could not be con- 


tained within that ſhort Line A B (of Pardie's 


Lib. 8. Pag. 80, ) where he ſays © We plainly ſez 
+ that all theſe terms, tho they be actually Infi. 
© nire, cannot make an infinite Length, becauſe 


© © they will be included in the Line 2 ö; bur if 


thoſe Parts the Line A Bis divided into, be aQu- 
ally Infinite, they muſt neither be Infinite ſome- 
ching nor Infinite nothing, for Infinite ſomething 
or Quantity cannot be containd in the Line A B, 


And Infinite nothing will not make the leaſt Part 


of it, ſo that it muſt be divided into Parts, that 


are neither Quantity nor no Quantity. He on 
Y 


in the ſame Page, that if the Parts be actual 


Infinite, all taken together will be equal to 4 B, 


ey erer. 
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, very ftrange to me, to find either Mr. Norris or 


Mr. Malebranch, arguing from it as an Actual 
Thing, and from thence deducing, or proving 


the Extent of the Capacity of the Soul or Mind, 


or the Reaſon it conſults. For by this, it the Rea- 
ſon or that Power which God has given us, to Ob- 
ſerve, Compare and Infer, be Ours, (according 
to him) tis Infinite; if it be not Ours, we have 
none, and therefore are not anſwerable for any 
unreaſonable Action: which are Conſequences, I 
think, too great for ſo weak a Foundation. 
Nor am I yet convinoed, that thoſe Lines ge- 


nerally efteemedIncommenturable.are really ſuch - 


For the 7-7, in the Inſtance above, is but 
9, which is equal to twice 5-45 or 30, as the 
quare of the Diagonal is to the Square of the 

Side; yet if you ſuppoſe the Side to be five Parts, 
as Inches or Fret, and the Diagonal ſeven, and 
ſuch a Part of an Inch or Foot, that its Equimul- 
tiples taken together will make one Inch, that 
Part will meaſure both the Diagonal and the 
Side: And ſuch a Part there is, or elſe the 
Square of the Diagonal could not be equal to 
twice the ſquare of the Side, and if I cannot No- 
minate what part of an Inch that is, tis poſſible 
ſome Body elſe may; or if no Body elſe can, 
yet it is in Nature, for every Effect has its Cauſe. 
And it muſt be a Phyſical Part (i. e.) it muſt 
have 1 Breadth, &c. or elſe it could not 
make an Inch, becauſe Nihil dat quod in ſe non 


Habet, and in Number cannot be Infinite, for 
then it muſt ta | 
be contained in an Inch, and therefore his Propo- 


e yp Infinite Space, which canyor 


ſition, that a Continuum does not confiſt of Fi- 
nite Points is Falſe, and conſequently\a Point or 
Part will Meaſure both the Diameter and Side of 


Square. 
159 ce 41 * 4 Ta 
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70 find out * part this may be, let e pe the 
Side of a Square = 5 Inches, : leſt y z= 2, be 


=7 Inches; andthe difterence betwixt a and 
the Diagonal be 5; than a ＋ b = Diagonal of 


Fee, then a a= 49 Inches, and 2 ab + h bf 


or cc one Inch, which being added to 49 is 6. 
ual to 50 or to twice 25, as the Square of the 
3.— is to the rate of the Side : Then be, 

1 3 FE . 


————— 


14; 14 14 14 4 16 x, 
than 17 2 =Xz here the 196 Part of b 
Meaſures, and bb, and be, and X, and xx, and 

and ecy ande c, Meaſures, «6, and 15 which 


are all the Parts of the Side, and of the Piago- 


Fab en Ce ONE . And 


131 „ ths e therefore 


„„ 1 
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e therefore the Side of a Square and its Diamete 
e | are Commenſurable * Since tis poſſible to find our 
d a Quantity that will Meaſure both, and leave no- 
f ching, which was to be proved, 


But tis timè to return from ſo long and ſo great 


| a Digreſſion, which IJ hope the Reader will par: 
: 
UL 


don; finceif theſe are Errors, they are Errors at- 
tended with ſuch Conſequence, thar I think they 
ought to be detected fo ſoon as they are ſeen. 


2 Bodies are ſaid to be Centrifuge, when the 

| Medium in which they are, beivg put into a 

4 Violent Rotatory Motion, driyes them from the 

| Centre towards the Circumference : Which does N 


not happen, becauſe there is any Tendency in 
| themſelves, (as the Word imports) from the 
| Centre, but becauſe the Preſſue of the Air on 
that fide is leſſened, vr taken off by rhe ſfroke 
of the Radius, which being'leſſcned on that part, 
the Expantion of Reſiſtance of the Air on the 
oppoſite part, will drive them in that Line, 
where the Preſſure of the Air is taken off, as 
has beef ſhewed befage, fo UE 
As in the Figure, ſuppoſe , a Radius violently 
moyed about deſcribe theCircle'4 B Cand ſtriking 
the Air at e, not in a Circle towards 7, but into 
that Right Line towards d; ſo when it comes. 
to 7, it drives the Air towards , and not to- 
wards 2, and fo in every part of the Circle. 
By which *ris evident, that the Preſſure of the 
Air, is leſſened towards the Circumference, and 
conſequently all Grave Bodies moving in the 
Fluid, will have a Tendency that way, being 
Impelled by the following Air, or ſucceeding 
parts of the Fluid. S 8 8 
That the Radius does Impel the Air in Right 
Lines, is evident by this Experiment - Take 2 
Mop that they-waſh Houſes withal, put it in 
Ni „un . g „ 39G 3-1. Water 


I'% 


* 
Water, and when *tis full wet, take it out, and 
whirle it about then briskly in your Hands, and 
you will ſee the Water not turn in a Circle 
round about the Mop, but fly off in Right Lines 
every way from the end of the Threads, like 
d, m, c. in the Figure: which comes to paſs 
for the very ſame reaſon, that an Arrow flies in 
a Right Line from a Bow, or a Bullet from a 
Gun, which has bin ſhewed aboye. For when 
the Impulſe exceeds the Grayity of the Body, 
the Gravity of the Body is taken off, and the 
Body leaves the Centre, and tends that way 
where the Air impels it, and it finds leſs re- 
fiſtance, as the 2 in the Ciſtern, is im- 
pelled into the Tube of the Barometer; and for 
this Cauſe tis, that a Cup of Water, c. ſet 
in a Wheel, which being turned briskly a- 
bout, the Water will no more fall out, when 
the bottom of the Cup is upwards in the Zenith, 

of the Wheel, than when tis downwards in the 
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wp be auſe then the Impulſe is upon the Sur-- | 
a 


ce of the Water preſſing it to the bottom, 


* 


which then bears ſtrongly upon the Wheel. 


Por the ſame reaſon tis that a Ship Sails, before 
the Wind, for as the Wind by driving the Air 
to any Point, leſſens ir Spring, berwixr that Poinr, 

and that fide of the Sails of the Ship that is next 


to it, ſo its Spring is ge encrealed 
upon the other fide of the Sails, which adding 


eight there alters the Equilibrium, and preſſes 
Ship 5 ag towards the Point, | 
Lure, 


This Pr if the Spring of the Air were 


totally taken off, would be equal to the Weight 
df ſo much Mercury, as would cover the Sails 


o Inches deep, or ſo much Water as would co- 
Tee them 35 Feet deep: which would undoubt- 


edly fink the Ship down right. Bur that I con- 


ceive it never is, but only leſſened, and there- 

fore the Cęlerity of the Yhips Sailing, is in Pro- 

portion ro the wore | Spring of the Air before 
E 


it, or the Preſſure: ind it, which is Equivaz 


| 17 ſo that if we had but à way to Meaſure the 
Weight of the Wind, or Air upon the Sails, it 
would be eaſie to know how far a Ship would 


run, with any Wind in ſuch a Time. 

Which 1 conceive may be done, by having a 
{mall Sail, as ſuppoſe of a Yard or two Yards 
_—_ placed in a convenient part of the Ship, 


whoſe bottom ſhould be fixt with Cords, to ſuch 
Inſtrument as Butchers have to Weigh theirMear, 
made in the Form of a Syring, with a Spring 
within it, to which the Embolzs is fixt, which 


Embolus, has a Ring at the Top, by which they 
hold ir, and hang the Meat upon a Hook fixt to 
the Box, in which the Embolus and dere lie: 
When the Meat is upon the Hook, its Weight 
oyer Powers the Sugogth of the Spring, and 
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canſes the Embolus to draw, which by Marks 
upon its Side ſhews the Weight of the Mear. 
In like manner, if the bottom of the little Sail, 


were fixt to the Ring of ſuch Inſtrument, and it 


by its Hook to its Maſt, &c. the Wind Prefling 


upon the Sail, would cauſe its Eubolus to draw, 


and ſhew what Weight of Wind preſt upon the- 


Sail. This being known, Obſeryation would 
uickly ſhew at what Rate, a Ship having ſuch 


ils, and Drawing ſo much Water, would run 


with ſuch a Wind ; and this Inſtrument being 


conſtantly obſerved, would conſtantly ſhew the 


Alteration of the Preſſute of the Wind upon the 
Sail, and conſequently the Ship's way. Which 
being know, the Longitude would be likewiſe 
known, for then you have two Sides to find out 
the third. © 5 5 

How far this may be Uſeful, I cannot tell, 
but baring Currents if duly obſerved, it ſeems to 
me, as if it would ſnew the Rate of the Ship's 


way, in all Alterations of the Wind, tho? but 


for a Minute or Second. 
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Springs, not only in Plains all over the Earth, 
but on the Tops and Sides of meſt Hills 
Fer ſuppoſing (as has bin before ſhewed) that 
as the Terrene and Ponderous Parts of the Chaos, 
fabfided to the Centre; To they forced the Watry 
Particles to the Circumference, which as they 
fell into each other, would Unite and form Cha- 
bels in their paſſage to themſelves, eſpecially 
near the Surface of the Earth, to all parts of 
which they equally tended ; and conſequently 
to that part where the Sea ſettled; which there- 
fore muſt have communication with them, ex- 
cept their Mouths may ſeem to be ffoped by the 

Rolling of Sand, in the time of Tide: Ser thern ; 

but this may be N to be only the Shores, 

the Main Sea being to deep to be thus agitated; 

but if it were, Sand is a fubſtance that is fo far 

rom ſtoping their Months, ' ſo as to hinder the 
paſſage of Water out of the Seas into them, | 
that *twill imbibe Water (even where tis not 3 
forced) to that Degree, as to make it Aſcend E 
muſt above its wonted Level, Tp 

Now ſuppoſing the Sea thus to have commu- 
nication with thoſe Water Chanels, that at the 
firſt Settlement of Things opened their Mouths 
into it, it by its Weight will Preſs the Water 
contained in them, back again into thoſe other 
Chanels, that they have Communication with, 
near the Surface of the Earth, where Chanels 
are ſo numerouſly inſerted and interwoven like 
2 Net, that it cannot be ſuppoſed that oue ſhould 
run far, without interfering or falling into 
another, (by way of Anaſtimoſit) there ſcarce 
being a Yard of Ground free from them, as is 
manifeſt by our Wells and Pumps: it being a 
very hard matter to ſink a Well in any place 40 
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or 50 Feet deep, without meeting with ſome of 

And if ſo, the Sea having Communication 

with ſome of them, muſt with all, (the the Wa- 

ters may be of * different Taſts, by being im- 
l 


ted with Mineral Particles in one Place, 
Ent thetn precdplngted-ih delves 1) ant 
therefore the Sea thus Communicating, with the 
Springs, will be ſufficient to ſupply all of them 
with Water, that are not above the Globulat 
Level. There being many Hills that ſeem high 
by reaſon of the flat or low Ground about them, 
whoſe higheſt Springs may be iupplyed from 
hence. becauſe the Preſſure of the Atmoſ- 
phere is equal to the Weight of 36 Feet of Wa- 
der, the Sea will ſupply any place with Water, 
not above 36 Feet above the Globular Level, to 
which the Sea Water being loaded with 
and by that means having its Weight encreafed; 
may make a conſiderable advance. 

And after that if there are any Springs aboye 
this, probably they are ſupplyed by Rain, Snow 
and Vapours, but Chiefly by — 3 which b 
reaſon of the Height of thoſe Hills, is leſs : 
ed to the Reflexion of the Sun's Beams, and more 
to the Frigorific Particles of the Middle Region, 
and therefore is leſs apt to Melt. 


240, The Drynets of the Soil, i being expo 


ed to no Moiſtute but juſt what falls upon it, faci- 
litates its lying there to the hotteſt Months, at 
which time it being Melted by the then greater 
Force of the Sun, may cauſe thoſe Springs to con- 
tinue all the year round. 
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„that Rain, Snow, and Vapours, are not only 


J : 

1 am ſenſible that tis the Judgment of very Learned Men, 
ſufficient to ſup- 

ly theſe ; but all other Rivers, Springs, and Fountains, and 


Mr. Halley and others, have demonſtrated that there is mote 


than enongh to do this, Evaporated every Day by the Heat of 


the Sun from the Seas, but they dd not account for what falls 


into it again in Rain. | | TO | 
For Firſt, As the Sea is abundantly bigger than the Earth, as 
appears by our Maps, fo abundantly more Rain, purely upon 
the account of its bigneſs, falls into it again ; and if it be Ob- 
jected, that as tis bigger to receive Rain, ſo tis bigger to ſup- 


ply Vapours 3 I anſwer, that great part of it lies fo far diſtant 


from the Equator, eſpecially in its turn, as the Sun approaches 
the Tropics, that very few Vapours can be there raiſed. 2dly, 
The Coldneſs of the Air is there ſuch, that probably may Con- 


denſe the Vapours as faſt as they are raiſed between the 


Tropics 3 which work will be much farthered, becauſe the 
Sea conſiſts of like Particles with theſe Vapeurs, that are from 
thence raiſed; which will therefore more eaſily Unite again, 
by reaſon of the Congruity of Particles: Which is the reafon 
that we ſo bften ſee Frogs, more eſpecially upon Rivers, and. 
Lakes, Sea, and Sea-Coafts. Wahr 


3dly, A gteat part of the Vapours raiſed at Sea, and dif. 


perſed to the Land, tutn back again at Night to Sea, by rea- 


ſon of the greater Condenſation there; (as has bin ſhewed be- 


fore, (upon Captain Langford's Obſervation of the reverſe of the 


Wind everyNight from the HighLands,)ſo that little in ref] 
of the Whole 5 Alara at Land, arid what falls Fg ar | 
be Imbibed by the Roots of Vegetables; which according to the 
account that we have already given, from Dr. Woodwards Ex- 
iments, require at leaſt 30 times as much as their encreaſe, 
o ſupport their i eget ation. And if we compute how much of 
what we Eat and Drink paſſeth by Urine, Stool, Spitting, 
Breathing, Perſpiration, c. we may have reaſon to thiok, 
there isas great a diſproportion betwixt the Vehicle, and what 
is aſſimulated to the Bodies of Animals, as in Vegetables; and if 
we ſuppoſe 50 times as much ſpent this way, as the encreaſe 
and repair of all Animals, Vegetables, and Minerals, which ' 
after various Circulations thro* their Pores, is perhaps moſt of 
it wafted again to the Seas before tis Condenſed, eſpecially in 
the Hotter Months; the Remainder will be ſo far from being 
capable of ſupplying the Rivers, Springs, and Fountains, that 
tis probable that they muſt help to ſupport theſe, or Argu- 
mentation and Nutrition would ceaſe. | 
But tis objected, that if Springs, ec. were ſupplyed by the 
Sea, that they would either be Salt, or if the Salt were Pre- 
Þ | cip- 
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that purpoſe, "(inc heſbire)and: Mineral 
and Shes it has fo — ona — — ſorm it ſelf 
x pallages to oll pars of the Earth ; even as when a Vein 
_—_ is tyed up, the Blobd finds new Fuſſages to Circus 
and this I am more apt to believe, 'Firft, Becauſe 
Briny Springs, ſuch as in all our Wiches, which pros. 
1 their riſe from-thoſc Rocks ma ry Rooks muſt. be 
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with Saline Particles. nd 24h; "Becauſe 
215 3 ce neceſſary to Vegetation ʒ for if the Earth 
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